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ABSTRACT

ASSESSING THE EFFICACY OF WILDLIFE ORDINANCES AS A MANAGEMENT
TOOL FOR REDUCING HUMAN-BEAR CONFLICTS IN NEW HAMPSHIRE
By
Jaclyn V. Comeau
University of New Hampshire, December 2012

This study evaluated the effectiveness of wildlife ordinances to address humanbear conflicts in New Hampshire by assessing their ability to reduce reported conflicts,
achieve public support, and reduce the availability of anthropogenic attractants,
ultimately reducing conflicts. Six towns in northern New Hampshire were used to make
these evaluations; 3 with ordinances (Lincoln, Franconia, and Gorham) and 3 without
(Bartlett, Lancaster, and Whitefield). The number of reported human-bear conflicts were
compared between pre- and post-ordinance years in ordinance towns, a mail/online
survey was sent to landowners in the 6 towns to assess and compare attitudes towards
bears and ordinances, and the availability of domestic and commercial garbage was
compared between ordinance and non-ordinance towns. A significant (p <0.000) decline
(~56%) in conflicts was measured in Lincoln over 8 post-ordinance years; however,
results in Gorham and Franconia were conflicting with a significant (p <0.000) conflict
increase (-171%) over 2 post-ordinance years in Gorham and no significant (p = 0.146)
effect over 4 post-ordinance years in Franconia. These conflicting results are likely due
to a lag time in ordinance effectiveness and the influence of reporting rate and natural
food availability. Attitudes towards bears were positive and ordinance support (81%)

was high across all towns and results indicated a willingness to adjust behavior in order
to reduce conflicts. Ordinances reduced the availability of domestic (p <0.000) and
commercial (p <0.000) garbage; however, commercial garbage compliance was still low
in ordinance towns (29%) which may be due to low awareness and limited enforcement
efforts.

xiv

INTRODUCTION
Throughout North America black bears (Ursus americanus) are increasingly
utilizing anthropogenic food sources (e.g., garbage, birdseed, compost, agriculture) as
supplements to their natural diet (Peine 2001, Beckmann and Berger 2003, Gore 2004).
As a result, human-bear conflicts are a significant problem for many communities and
wildlife managers. The expansion of commercial and residential development into
traditional black bear habitat increases the exposure of bears to an expanding urbanwildland interface, providing bears with opportunity to discover and use readily
accessible anthropogenic food sources in residential and urban areas (Beckmann and
Berger 2003, Ellingwood 2003, Beckmann et al. 2004, Breck et al. 2006). Utilization of
these anthropogenic food sources can lead to habitual use of such environments causing
changes in foraging behavior, responses to human presence, and site fidelity (Whittaker
and Knight 1998, Beckmann and Berger 2003). These behavioral changes may lead to
property damage, introduce an element of human safety risk, and result in increased
public concern and can instill negative attitudes toward bears.
Nuisance bears are common in northeastern states and survey data (Ellingwood
and Calvert 1999, Southwick 2007) indicate that most states have expanding bear
populations that often exceed local cultural carrying capacity, creating increased humanbear conflicts requiring substantial effort in conflict management. Human-bear conflicts
present a constant challenge for wildlife managers and communities in much of central
and northern New Hampshire despite continuous, substantial effort by state and federal
wildlife managers. With varying success, strategies used to reduce human-bear conflicts
1

include stakeholder education, aversive conditioning, translocation, and lethal removal of
nuisance bears (Rogers 1986, Peine 2001, Beckmann et al. 2004, Gore 2004, Leigh and
Chamberlain 2008, Madison 2008).
Modification of human behavior is considered essential to achieve significant
reductions in human-bear conflicts. Hence, a wildlife ordinance regulating intentional
and unintentional feeding of bears is another strategy used to reduce conflicts. This
approach has been successful in a variety of settings across North America (Tavss 2005,
Leigh and Chamberlain 2008, Madison 2008), although quantitative evaluations are rare.
Currently, 4 towns in northern New Hampshire have adopted wildlife ordinances
associated with human-bear conflicts: Bethlehem (2010), Franconia (2007), Gorham
(2009), and Lincoln (2003). Although these ordinances vary somewhat, the overall goal
in each community is to lower human-bear conflicts by reducing availability of
anthropogenic food sources. Given the lack of quantitative assessments of wildlife
ordinances and their increased use in New Hampshire, this study was designed to
evaluate ordinances in New Hampshire by surveying residents in towns with and without
ordinances. Specifically, I measured 1) the effect o f wildlife ordinances on reported
human-bear conflicts, 2) landowner attitudes towards bears, human-bear conflict and
management in towns with and without wildlife ordinances, and 3) the effect of wildlife
ordinances on the availability of domestic and commercial garbage.

2

CHAPTER 1

AN EVALUATION OF HUMAN-BEAR CONFLICTS AND ASSOCIATED
WILDLIFE ORDINANCES IN NEW HAMPSHIRE

Introduction

Black bear are common in northeastern states and survey data indicate that most
states have expanding bear populations that often exceed local cultural carrying capacity,
creating increased human-bear conflicts requiring substantial effort in conflict
management (Ellingwood and Calvert 1999, Southwick 2007). Expanding bear and
human populations create increased opportunities for interactions and increased
likelihood that bears will discover and ultimately utilize anthropogenic food sources.
Human-bear conflicts present a constant challenge for wildlife managers and
communities in central and northern New Hampshire despite a substantial effort by state
and federal agencies to reduce these conflicts. Management strategies to address humanbear conflicts focus on 1) attraction management through education designed to alter
human behaviors, 2) attraction management through prohibitive ordinances, and 3)
altering bear behavior through aversive conditioning, non-lethal and lethal removal. A
combination of these strategies is usually required to realize measurable decline in
conflicts (Tavss 2005, Leigh and Chamberlain 2008, Madison 2008).
3

Aversive conditioning may produce short-term success (Beckmann et al. 2004,
Leigh and Chamberlain 2008) but is influenced by a multitude of individual and
environmental factors (Madison 2008); it rarely provides a long-term solution when
access to food sources are not restricted (Peine 2001, Beckmann et al. 2004, Gore 2004).
Further, aversive conditioning often fails on highly habituated nuisance bears and in areas
where bears are overwhelmed by the availability of attractants and these animals typically
are trapped, relocated, and/or destroyed. If bears are overwhelmed with positive
reinforcement it will counter the negative association of hazing. Non-lethal removal may
be effective in addressing individual problem bears; however, suitable release sites are
required and it does not provide a long-term solution. Likewise, lethal removal is
effective at the individual level, but the source of the conflict is often ignored. Further,
lethal removal is often viewed negatively by the general public that predictably prefers
non-lethal methods.
Strategies to modify human behavior have been used in areas with frequent and
persistent human-bear conflicts. Educational campaigns typically focus on increasing
knowledge of black bear ecology, avoidance of bears including precautions to avoid
attracting bears, and human-bear conflict management strategies (Peine 2001, Gore 2004,
Gore et al. 2006, Baruch-Mordo et al. 2011). Some communities implementing
educational campaigns have realized decline in available anthropogenic food sources,
fewer human-bear conflicts, improved management policy, and reduction in lethal
removals (McCarthy and Seavoy 1994, Peine 2001, Gore 2004, Gore et al. 2006).
Marion et al. (2008) measured successful reduction in both intentional and unintentional
feeding of wildlife in response to educational efforts; however, many educational

campaigns lack clearly defined goals and formal evaluations making it difficult to
measure their success (Gore et al. 2006).
One regulatory approach used in communities with human-bear conflicts is
enacting wildlife ordinances at the town level. Ordinances are typically employed after
bears show evidence o f habituation and/or food conditioning, conflicts become frequent,
and other techniques fail to alleviate the problem (Peine 2001, Gore 2003). Proper
design, public support, and enforcement are 3 important components of effective wildlife
ordinances (McCarthy and Seavoy 1994, Peine 2001, Gore 2003, Keane et al. 2008,
Baruch-Mordo et al. 2011). Knowledge and understanding o f the major food attractants
contributing to human-bear conflicts, along with an understanding of community
attitudes and behaviors toward bears and bear management, are critically important in
designing and implementing an effective ordinance. For example, in Juneau, Alaska an
ordinance not specifically requiring residents to store human refuse in bear proof
containers was ineffective at limiting anthropogenic food availability to bears (McCarthy
and Seavoy 1994). Without support from the community and pro-active enforcement,
compliance is unlikely (McCarthy and Seavoy 1994, Keane et al. 2008). There is a
documented need to evaluate and improve techniques to modify human behavior to better
address human-bear conflicts (Peine 2001, Beckmann & Berger 2003, Gore 2004, Lyons
2005, Baruch-Mordo et al. 2011).
Wildlife ordinances regulating intentional and unintentional feeding of bears have
proved effective in reducing human-bear conflicts in certain situations, usually as part of
a combined strategy. For example, ordinances in Yosemite National Park (Madison
2008), St. Mary Parish in Louisiana (Leigh and Chamberlain 2008), and communities

with urban-forest interfaces in Alaska, Ontario, and Nevada have realized reduced
conflicts via institution of ordinances (Tavss 2005). However, communities are often
hesitant to incorporate local policy changes through wildlife ordinances and typically
wait until conflicts reach extreme levels (Peine 2001, Gore 2004). Wildlife ordinances
may be costly due to equipment purchases (e.g., bear proof dumpsters), personnel needed
to enforce compliance, and associated fines for noncompliance. Although National Parks
often assess the effectiveness of ordinances (see Madison 2008), for the most part,
communities have not evaluated ordinances relative to conflict reduction or economics.
Human-Bear Conflict Management in New Hampshire
Since 1996, the New Hampshire Fish and Game Department (NHFG) and the
United States Department of Agriculture Wildlife Services (WS) have actively conducted
an educational campaign designed to minimize human-bear conflicts and increase public
tolerance of bears. Residents and business owners are encouraged to report conflicts with
bears through the hotline “Bear Information Services.” The location, nature of the
conflict, and contact information is entered into a database maintained by WS (conflict
complaint database; 1998-present). Either WS or NHFG personnel conduct a site visit to
assess the situation and explain methods to remove/reduce anthropogenic attractants.
Hazing devices such as noise makers and electric fences are provided when appropriate.
Educational materials about restricting anthropogenic food sources and techniques for
reducing conflicts while living in/visiting bear country are distributed to campgrounds,
tourist destinations, information centers, and through the NFTFG website. Persistent
nuisance bears exhibiting habitual behaviors are captured and relocated, whereas bears
displaying bold behavior or entering homes are dispatched.

Despite these efforts, human-bear conflicts persist and pose unique problems in
areas with and without bears historically. Further, because nuisance bears often develop
fidelity for food sources and cubs likely learn foraging behavior from their mother,
constant availability of anthropogenic food sources presumably produces nuisance bears
continually. Many communities and/or management regions will require specific
management approaches because human behavior and attitudes ultimately dictate the
success of mitigation strategies (Ellingwood 2003).
Currently, 4 towns in New Hampshire have adopted wildlife ordinances
associated with human-bear conflicts: Bethlehem, Franconia, Gorham, and Lincoln.
Although these ordinances vary somewhat, the overall goal o f each is to reduce humanbear conflicts through restriction of access to anthropogenic food sources. Lincoln
(Appendix B) was the first town to enact a wildlife ordinance in 2003 followed by
Franconia (2007, Appendix C), Gorham (2009, Appendix D), and Bethlehem (2010).
These communities have not quantitatively evaluated the success of ordinances relative to
their effect on the number o f human-bear conflicts in the community. An evaluation of
the effectiveness of these ordinances to modify human behavior and ultimately reduce the
number of local conflicts is necessary to promote and implement wildlife ordinances in
other communities.
Objectives

The primary objectives of this study were to characterize human-bear conflicts
and evaluate the effectiveness of wildlife ordinances to address such conflicts in New
Hampshire. Specific objectives were to:
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1) evaluate annual and seasonal human-bear conflict trends across New Hampshire
and compare these trends to trends o f techniques used to manage black bears
(harvest, relocation, and lethal removal),
2) compare annual and seasonal human-bear conflict trends and estimated black bear
densities across New Hampshire’s 6 bear management regions,
3) compare annual and seasonal human-bear conflict trends and human population
between ordinance and non-ordinance towns, and
4) compare levels of nuisance bear activity between ordinance and non-ordinance
towns.
Methods

The study area in northern New Hampshire consisted o f 3 towns with prohibitive
wildlife ordinances (Lincoln, Franconia, and Gorham) and 3 towns without ordinances
(Bartlett, Lancaster, and Whitefield). All towns are in the regions of highest bear density
(0.24-0.39 bears/km2) in New Hampshire and within a contiguous area of approximately
105 km2 (Fig. 1-1). The towns without ordinances were chosen because (like towns with
ordinances) all had >100 reported human-bear conflicts from 1998-2011. The majority
of complaints involved damage to property, followed by perceived threat to human safety
and agricultural damage. All towns had <3,500 residents and were within the same
relative geographic location (Fig. 1-1).
The conflict complaint database of WS was used to evaluate human-bear conflicts
across New Hampshire, regionally, and within the 6 study towns; the variables associated
with date, location, and the nature of the conflict were used in this analysis, and town and
wildlife management unit (WMU) variables were used for spatial considerations.

8

NORTH REGION
0.22 bears/km2

Lancaster
Gorham
W hiteneld

WHITE
MOUNTAINS
REGION

Franconia

0.37 bears/km2
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Bartlett
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Figure 1-1. New Hampshire’s bear management regions (BMR); North, White
Mountains, Central, Southwest 1, Southwest 2, Southeast. Each of these regions is made
up smaller wildlife management units, labeled A-M. Beneath each BMR title is the mean
estimated black bear density from 2005-2011 for that region. The stars represent the
location of each of the 6 study towns (black = ordinance, white - non-ordinance).
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Figure 1-2. The groupings of the variables within WS nuisance bear database. Each
reported human-bear conflict is described by a variety of variables. There are 6 general
classifications the variables can be grouped within: 1) Location, 2) Date, 3) Bear
Demographics, 4) Nature o f Conflict, 5) Comments, and 6) Management Techniques.
Within each of these groupings are a number of variables, some of which contain
multiple description options.

10

Regional variables were created representing the 6 black bear management regions
(BMR) in New Hampshire (North, White Mountains, Central, Southwest 1, Southwest2,
and Southeast; Fig. 1-2). The nature of the conflict was described by 3 variables: 1)
category, 2) damage, and 3) resource; only category and resource were used in the
analysis. Conflict category provided the most general description of the conflict and had
3 possible descriptions: 1) agriculture, 2) property damage, and 3) health and human
safety. Conflict resource described the attractant that the bear was seeking/accessing and
had >60 possible descriptions; a resource type variable was created which grouped these
60 descriptions into 8 general categories: 1) beehive, 2) birdfeeder, 3) building, 4) crops,
5) garbage, 6) livestock, 7) property (general), and 8) safety (general) (Fig. 1-2). A
Pearson correlation coefficient was computed to assess the relationship between annual
conflicts and the annual number of bears harvested, the annual number of translocations,
and the number of bears dispatched due to nuisance behavior. A Pearson correlation
coefficient was also calculated to assess regional relationships between annual conflicts
and bear density. The annual number of conflicts for each ordinance town was log
transformed and ordinary least squares regression was used to determine if a significant
relationship existed between existence of a wildlife ordinance and the annual number of
human-bear conflicts.
Results

State-Wide Conflict Trends
The number of statewide conflicts fluctuates annually; the median was 631 with a
high of 879 in 2003 and low of 414 in 2006 (Fig. 1-3). There was a steady increase in
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■ Property ■ Safety U Agriculture
Figure 1-3. Annual reported human-bear conflicts involving property, safety, and agriculture in New Hampshire (1998-2011).
The horizontal line represents the median (651).

conflicts from 467-833 during the first 4 years of monitoring (1998-2001). Since 2002,
conflicts generally are either > median or closer to —400 (Fig. 1-3). An overall decline
(-20%) has occurred in the past 7 years (2005-2011, median = 514) compared to the first
7 years of monitoring (median = 637). Four of the 5 years with the highest number of
conflicts (726-879) occurred from 1998-2004. Seasonally, conflicts follow a unimodal
distribution from January through December, rising in May (1,808) and July (2,209), and
peaking in June (2,239; Fig. 1-4).
Of the 3 major categories of conflict types, property damage was consistently the
most common, followed by health and human safety, and agriculture (Fig. 1-3). Of the 8
major resource types commonly associated with conflicts, safety was the most common
source of conflict (2,065) followed by bears accessing/damaging birdfeeders (1,867),
garbage (1,381), and property (1,224; Fig. 1-5). Issues with human safety were not a
major source of conflict until 2001, but have been common since, spiking every few
years. Conflicts involving birdfeeders have declined -59% over the past 7 years relative
to the first 7 years of monitoring. Conflicts involving garbage have fluctuated since
1998; however, there has been a continual, slight increase from 2009-2011 (Fig. 1-6).
Damage to livestock (724) and beehives (670) were the most common agricultural
conflicts, with damage to crops the least common (357). Conflicts involving livestock
spiked in 2010 (113) and was also high in 2011 (74). Damage to beehives has dropped
by 36% over the past 7 years (2005-2011) compared to the previous 7 years; crop damage
has fluctuated (Fig. 1-6).
The annual bear harvest averaged 548 from 1998-2011, ranging from a low of 279
(1998) to a high of 802 (2003). A significant, strong, and positive correlation was found
13
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Figure 1-4. Seasonal reported human-bear conflicts in New Hampshire (1998-2011).
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Figure 1-5. Major resource types involved in human-bear conflicts in New Hampshire
(1998-2011).
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Figure 1-6. A) Annual human-bear conflicts involving the 3 most common sources of conflict: perceived threat to human
safety, birdfeeders, and garbage (1998-2011). B) Annual human-bear conflicts involving the 3 sources of agriculture:
livestock, beehives, and crops (1998-2011).

(n = 5,528, r = 0.722, p <0.05); years of high conflict had higher harvest, and years with
lower conflicts had lower harvest (Fig. 1-7). Reliable records of translocations exist only
since 2003; translocations (annual median = 8) were highest in 2010 (15) and lowest in
2008 (3). There was a significant, positive, but weak relationship between the annual
number of translocations and number of conflicts (n = 5,528, r = 0.277, p <0.05).
Overall, an increase in conflicts was weakly correlated with an increase in translocations
(Fig. 1-7). The median number o f dispatched bears between 1998-2011 was 11, with a
high of 30 in 2003 and a low o f 4 in 2006. A significant, moderate, and positive
relationship was found (n = 5,528, r = 0.658, p < 0.05) between number o f conflicts and
number of bears dispatched (Fig. 1-7). Overall, both the number of translocations and
dispatched bears trended reasonably well with annual conflicts (Fig 1-7). For example,
both conflicts and translocations increased from 2008-2010, and the highest number of
dispatches generally occurred in years of high conflicts (Fig. 1-7).
Regional Conflict Trends
The majority of conflicts occur in the central management region (3,066), followed by
the White Mountains (2,709) and North regions (1,236; Fig. 1-7). The Central region had
a peak of 324 complaints in 2004, but other than in 2007, there were <200 complaints
annually. The White Mountains region had a record high of 342 complaints in 2010; the
previous high was 263 in 2001. In 2003 the North region had 208 complaints, which was
~100 more complaints than in any other year. The Southwest2 region ranged from 28-78
annual complaints, and the Southeast and Southwest 1 regions fluctuated at <50 annual
complaints (Fig. 1-8). The seasonal distribution of conflicts varied in a north-south
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Figure 1-7. Annual reported human-bear conflicts (dashed line, solid circles) compared to
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Figure 1-8. Annual human-bear conflicts (dashed line) and annual bear density estimates (solid line, open squares) across
Hampshire’s 6 bear management regions (1998-2011).

pattern with conflict peaks occurring earlier in the south. In general, conflicts peak in
May in the southwest, in June in the Southeast and Central regions, and in July in the
White Mountains and North (Fig. 1-9).
Threat to human safety was either the first or second most common source of
conflict across the 6 management regions. It represented 19% of reported conflicts in the
Southwestl region, and up to 30% in the Southeast region (Fig. 1-10). The percentage of
conflicts involving birdfeeders increased from North to south, representing -15% of
conflicts in the White Mountains and North regions, but >30% of conflicts in the 3
southernmost regions. The opposite pattern occurred with garbage conflicts that were 23% of conflicts in the 3 southernmost regions, but 22-28% in the White Mountains and
North regions (Fig. 1-10). Of note, damage to beehives was 18-20% of conflicts in the
Southeast, Southwestl, and Southwest 2 regions, but only 2-8% in the White Mountains,
North, and Central regions (Fig. 1-10).
The White Mountains region consistently maintained higher bear density ranging
from 0.76-1.12 bears/mi2, followed by the North (0.47-0.64) and Central regions (0.340.56); the Southeast had the lowest density (0.02-0.17 bears/mi2) (Fig. 1-8). Significant
relationships were found between regional annual conflicts and regional bear density in
all regions except the Southwestl (n = 8,696, r = 0.008, p = 0.860) and Southeast (n =
8,696, r = 0.066, p = 0.163); however, all relationships were weak. Surprisingly, the
correlation between annual conflicts and bear density in the North region was negative (n
= 8,696, r = -0.466, p <0.05); this negative relationship was likely caused, in part, by the
high number of conflicts in 2003 (208). However, a Spearman rank correlation
coefficient that accounted for this potential outlier also indicated a negative relationship
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Figure 1-10. Contribution of conflict sources to human-bear conflicts across New Hampshire’s 6 bear management regions
(1998-2011)

(n = 8,696, rho = -0.552, p <0.05). Positive, but weak relationships between conflicts
and bear density were found in the Central (n = 8,696, r = 0.194, p <0.05) and
Southwest2 regions (n = 8,696, r = 0.196, p <0.05). The correlation in the White
Mountains (n = 8,696, r = 0.072, p <0.05) was too low to justify a linear relationship
between conflicts and bear density.
Occasionally, an increase in bear density was mirrored or followed by an increase
in reported conflicts within that region. For example, in the North density increased from
0.47 to 0.62 bears/mi2 from 2000 to 2002 when a record high 208 conflicts were reported
(Fig. 1-8). However, this pattern was not consistent across years within regions. In the
Central region, 3 years (2001-2003) of relatively high bear density (0.55-0.52) were
followed by the highest number o f complaints (324) in 2003; however, in 2008-2011 the
/

region had similar bear density but a much lower number of conflicts (173-199; Fig. 1-8).
Study Towns Conflict Trends
The total number o f conflicts within the study towns from 1998-2011 ranged from
122 in Franconia to 287 in Bartlett. The annual rate ranged from 1 conflict in Gorham
(1998) to 45 in Bartlett (2010); the medians ranged from 8 (Gorham) to 17 (Bartlett)
(Table 1-1; Fig 1-11). There was no clear relationship between conflict trends and the
United States Census Bureau’s 1990, 2000, and 2010 population estimates for these
towns (Fig. 1-12). The seasonal trends in all 6 towns were consistent with the regional
trends
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Figure 1-11. Annual number of human-bear conflicts involving agriculture, safety, and property in the six study towns (19982011 ).
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Based on the 3 conflict categories, conflicts associated with property were the
majority of complaints followed by safety; agriculture conflicts were absent in numerous
years across all towns (Fig. 1-11); however, based on the 8 resource types, human safety
was the major type of conflict across all study towns, and dominant in Lincoln (33%),
Franconia (32%), and Bartlett (32%). Garbage was also a major cause of conflict in all
towns, and was dominant in Gorham (40%), Whitefield (32%), and Lancaster (30%).
Birdfeeder conflicts were less consistent, representing only 5% of conflicts in Gorham,
7% in Lincoln and Bartlett, but 15-17% in Franconia, Lancaster, and Whitefield (Fig. 113). Conflicts with crops and beehives were minimal. Conflicts with livestock were 13%
in Whitefield and 9% in Lancaster but <5% in the other towns (Fig. 1-13).
Wildlife Ordinances
Lincoln had a pre-ordinance annual mean of 17 conflicts (6 yrs.), peaking at 27
conflicts two years before its ordinance was in effect (Fig. 1-13); the post-ordinance
mean was 7.6 conflicts (8 yrs.). Franconia had a pre-ordinance mean of 9.1 (10 yrs.) and
post-ordinance mean of 8.3 conflicts (4 yrs.), with peak conflicts in 2010 (18) and 2003
(15). Gorham had a pre-ordinance mean of 8.5 conflicts (12 yrs.) and a 2 year post
ordinance mean of 23 (2010-2011); the 2 highest years occurred in 2009 (27) the year
before the ordinance was in effect and in 2010 (33) (Table 1-1, Fig. 1-13). The
relationship between number of conflicts and ordinances was significant but opposite in
Lincoln (p <0.000) and Gorham (p <0.000). The number o f complaints in Lincoln
declined after the ordinance was enacted; however, this relationship was weak (R2 =
0.039). Conversely, the number of conflicts in Gorham increased with 16.8% of the
variance explained by the ordinance (Table 1-2). Overall, Lincoln experienced a 55%

Table 1-1. The total, median, and annual range o f human-bear conflicts in the 6 study
towns (1998-2011).
Ordinance Towns
Lincoln
Franconia
Gorham
Non-Ordinance Towns
Bartlett
Lancaster
Whitefield

Total

Median

Annual range

155
124
148

13.5
9.5
8

2-27
2-18
1-33

282
164
167

17
9.5
12

8-45
2-27
5-21
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Figure 1-14. The number o f reported complaints of human-bear conflicts in Lincoln, NH
(A), Franconia, NH (B), and Gorham, NH (C), 1998-2011. Black bars represent
complaints pre-ordinance and gray bars represent complaints post ordinance.
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Table 1-2. The average number and % change in reported conflicts for towns with wildlife ordinances pre- and post ordinance;
the relationship between ordinances and the number of conflicts based on ordinary least squares regression. Ordinances were
in effect for 8 years in Lincoln, 4 years in Franconia, and 2 years in Gorham. Annual complaints for each town were log
transformed for regression analysis.

Lincoln
Franconia
Gorham

\

U>

o

Pre-ordinance
complaints
17
9.1
8.5

Post ordinance
complaints
7.6
8.25
23

Overall
change
-55.5%
-9.3%
+170.6%

2 yr post-ordinance
change
0%
-28.6%
+170.6%

OLS Regression
R2
Coefficient
0.039
-0.378
0.017
0.058
0.292
0.292

P-value
0.0000
0.1462
0.0000

decline in the number of conflicts enacting an ordinance (Table 1-2), but it took 2 years
before a decline occurred (Fig. 1-13).

Gorham had a 171% increase in the number of

reported conflicts in the initial 2 years after enactment of an ordinance. There was no
relationship (p >0.05) between the number of conflicts and the presence of an ordinance
in Franconia (Table 1-2); conflicts declined 9.3% overall, but fluctuated during the initial
4 years of the ordinance.
Discussion

Annual Conflict Trends
Change in the annual level of human-bear conflicts may reflect any number of
black bear and/or human behaviors. For example, the relative availability o f soft and
hard mast crops that are a substantial component of bear diets would presumably
influence the degree of use of anthropogenic food. Mast crops tend to be cyclical in
abundance, with certain species producing large crops one year and smaller crops
another. An increase in foraging for anthropogenic food sources has been found in years
of crop failures (Ryan et al. 2007). The variable production o f mast among species and
across stands makes it difficult to predict mast production availability at any level, or a
predictable effect on seasonal human-bear conflicts, but it is likely that years of low mast
production increase vulnerability in bears towards conflict situation and ultimately
translocation and lethal removal. Additionally, vulnerability towards harvest is likely
increased during these years. Variability in mast production may be a contributing factor
in the correlations found between human-bear conflicts and harvest and lethal removal
numbers (Fig. 1-7). Further, an individual or a few food-conditioned bears may have a
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disproportionate impact on the number of conflicts in a local area, and their removal may
contribute to short-term reduction in local conflicts, but because individual bear removal
techniques tend to neglect attractants they will not achieve long-term reductions in
conflicts.
Mast availability may also contribute to the lack of/weak correlations found
between regional conflicts and bear density estimates. Important natural food availability
may influence conflict levels independent of the density of bears in an area and should be
addressed in order to better understand regional conflict trends. In addition to
incorporating mast, it is likely that human population density, including seasonal influxes
of residents and tourists, at the regional level contributes to conflict numbers. The
Central and White Mountains regions experience large influxes of seasonal residents and
tourists during the summer months. Many of these people may have limited knowledge
of and experience with bears and likely contribute to the high number o f conflicts in these
regions (Fig. 1-8).
Backyard attractants are varied and subject to change with increasing societal
interests in backyard agriculture. For example, New Hampshire has recently experienced
an increase in farming free-range chickens which add to livestock conflicts. Conversely,
the overall decline in conflicts associated with birdfeeders in the north and White
Mountains management regions may be a result o f the educational campaign o f NHFG
encouraging residents to restrict bird feeding to winter months. Annual reminders
dispensed via newspapers, radio, and their website presumably help to reduce the
availability of this attractant. Additionally, residents in these regions have historically
lived in proximity to bears, whereas interactions between people and bears in more

southern regions of the state are relatively recent as the bear population has increased
gradually in the region (Fig. 1-8). Residents in these regions may lack personal
experiences with bear conflicts and might benefit from education targeting common
backyard attractants such as birdfeeders. Although the 30 year change in the human
population of the study towns did not influence the number o f conflicts (Fig. 1-12),
fluctuation in the number o f residents and visitors to New Hampshire (that actively
promotes tourism) may influence the seasonal availability of anthropogenic attractants
and conflicts in communities with substantial numbers of second homes and tourist
attractions.
Acceptance of or displeasure with management techniques may also influence
reporting rate. In particular, people tend to have strong opinions towards lethal removal
of bears and high profile use of or changes in these management techniques can cause
increased attention and input from the public (Birkland 1998, Peine 2001). For example,
Howe et al. (2010) determined that increased human-bear conflicts in Ontario, Canada
was most likely a result of an increase in reporting rate due to the controversial
cancellation of the spring black bear hunting season. Displeasure by segments o f the
population with this management change resulted in increased media attention and
possibly belief that increased conflicts with bears would result. An understanding of
resident attitudes about management technique choices may help managers anticipate any
influence on reporting rate due to high profile conflicts.
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Wildlife Ordinances
The effect of an ordinance on the number o f human-bear conflicts was variable
across the 3 ordinance towns; Lincoln had a negative relationship, Gorham a positive,
and Franconia no relationship (Table 1-1). All 3 towns with ordinances experienced 1-2
years of increased conflicts similar to, if not exceeding, their historical highs after
enactment of their ordinance. It is possible that this increase was a product of elevated
knowledge and/or attention to New Hampshire’s conflict management program
associated with passage of the ordinance. Prior to the approval process, residents may
have been unaware that they could receive assistance and dealt with conflicts on their
own. Initial increases could also have been related to increased foraging intensity by
food-conditioned bears due to restrictions in their usual food sources. It may simply take
multiple years before conditioned bears return to foraging solely on natural food sources
or are removed from the population. Further, natural food availability may contribute to
town-wide annual increases or declines in conflicts independent of the presence o f a
wildlife ordinance. Town conflict rates usually mimicked the statewide rates, for
example, in 2001 and 2004 when Lincoln experienced peaks in conflicts (Fig. 1-14),
state-wide conflicts were also higher than the state median (Fig. 1-3). Additionally, state
wide conflicts were above the median in 2010 (Fig. 1-3) which was a peak year for
conflicts in both Franconia and Gorham (Fig. 1-14). Certainly a time lag should be
expected relative to gauging the overall effectiveness of an ordinance, and multiple years
of data are probably necessary for a reasonable evaluation.
The current status of resident knowledge and compliance with ordinances may
contribute to contradicting relationships between ordinances and conflicts, and may
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prevent further measureable reduction in the number of human-bear conflicts. If
residents are unaware of their town’s ordinance, or are unable or unwilling to comply, the
effectiveness of an ordinance is compromised. Further, a local enforcement strategy may
also impact the effectiveness of an ordinance. For example, Gorham chose to give
warnings to businesses and residents in violation o f the ordinance during the first year
(2010), potentially reducing incentive to remove attractants. Ironically, as with a few
food-conditioned bears potentially having a disproportionate effect on conflict rate, it
may be that a few residences with attractants likewise elevate the conflict rate. Although
no clear trend was found between the human population and the number of reported
conflicts in these towns, it is important to note that all of these communities experience
high influxes o f seasonal residents and visitors. Seasonal residents may be less aware of
town ordinances and less experienced with appropriate behavior in bear country, and
contribute disproportionately to the overall problem.
Complaint databases provide a relatively easy and cost-effective tool to monitor
conflicts and public tolerance of human-bear interactions, but the various factors that
contribute to if and when people report a conflict may prevent a precise assessment of the
conflict issue. Further, it is unlikely that ordinances alone will eliminate conflicts entirely
and an integrated management strategy is required. A promising tool to aid management
of human-bear conflicts is stable isotopic analysis o f bear hair that can genetically
identify individual bears and their diet composition (Robbins et al. 2004, Mizukami et al.
2005, Merkle et al. 2011, Hopkins et al. 2012). Hair samples collected from bears
handled during conflict situations, harvested bears, and/or hair snare traps can be used to
identify individual bears, determine relatedness of bears involved in conflicts, identify

food-conditioned bears, and evaluate the proportion and seasonality of anthropogenic
food in bear diets. Ultimately, it can aid the evaluation of management strategy by
monitoring changes in the proportion o f anthropogenic food in the diet and/or the number
of bears consuming such foods (Woods et al. 1999, Mizukami et al. 2005, Merkle et al.
2011, Hopkins et al. 2012). These analyses can provide more conclusive information
beyond traditional observational data regarding individual bears in conflicts and the role
of anthropogenic food; food habits based on stable isotope analysis may provide more
reliable information than scat and stomach content data (Robbins et al. 2004). Because
hair samples can be relatively easy to collect from bears (Woods et al. 1999, Coster et al.
2011), this method is likely more cost effective and thorough than traditional radio
telemetry studies. The development of a database based on isotopic and genetic
information would provide a useful metric to supplement the WS conflict complaint
database, help determine if ordinances have reduced the availability o f anthropogenic
food on the landscape, and estimate the number of bears actually in conflict.
Despite some contradictory results, ordinances remain a viable management
option when addressing human-bear conflicts. It seems likely that in communities where
bears have a history of accessing anthropogenic food and the presence o f foodconditioned bears is probable, ordinances will not achieve an immediate reduction in the
number o f human-bear conflicts. The conflict rates in the ordinance towns do not fully
indicate how much time is necessary before the effect of an ordinance is realized;
however, in Lincoln, which has the oldest ordinance, a measurable reduction was
achieved in 8 years. The ability o f ordinances to effectively change human behavior is
likely influenced by public knowledge of the ordinance, attitudes and acceptance of its

regulations, and enforcement. Additional information regarding public attitudes and
enforcement of ordinances would help predict compliance and provide valuable
information to guide the development o f educational campaigns to encourage effective
ordinance design and implementation. Additionally, developing supplemental metrics for
monitoring and evaluating human-bear conflict management, such as databases of genetic
and diet data, may provide a more realistic measure of management success than
potentially capricious conflict databases.
Integrated approaches managing human-bear conflicts are necessary to achieve a
sustained reduction in conflicts. It seems unlikely that conflicts can be eliminated, but
focusing management on both bear and human behavior is essential to achieve desired
reductions. Managing individual problem bears is important, but must be complimented
with reductions in available attractants. Regulations such as wildlife ordinances are a
viable option to achieve this reduction, but should be integrated with education and
enforcement to optimize results. Residents need to be aware o f the ordinance, its
requirements, and the importance o f compliance; additionally, there need to be enforced
consequences to further encourage behavioral change of humans and bears. It is
important for managers to understand local major attractants involved in conflicts in
order to effectively design ordinances and target education. Areas of bear and/or human
population expansion should be a focus of management because a proactive educational
approach may ultimately negate the need of a prohibitive ordinance.
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CHAPTER 2

LANDOWNER ATTITUDES TOWARDS BLACK BEARS AND HUMAN-BEAR
CONFLICT MANAGEMENT IN NORTHERN NEW HAMPSHIRE

Introduction
Concurrent expansions in many wildlife and human populations have caused
increased human-wildlife interactions in both wildland, rural, and suburban environments
in recent decades (Clendenning et al. 2005). These interactions typically include human
behavior negatively impacting wildlife, wildlife behavior negatively impacting humans,
and human interactions with wildlife negatively impacting other humans (Decker and
Chase 1997). To best mitigate these impacts, there is a need to integrate human
dimensions into wildlife research and management strategies (Decker and Chase 1997,
Bath 1998, McCleery et al. 2006, Don Carlos et al. 2009, Campbell and Lancaster 2010).
Conceptual Framework
A major focus of human dimensions in wildlife research is determining and
predicting human attitudes and behaviors toward wildlife and wildlife management.
Attitudes are defined as a person’s level of favorableness or negativeness toward a
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psychological object (Mueller 1986, Ajzen and Fishbein 2000). Attitude is best
measured through evaluation of an object, concept, or behavior in terms of like or
disfavor (Ajzen & Fishbein 2000, McFarlane et al. 2007), and behavior is defined as the
action a person takes toward an object (Ajzen and Fishbein 1977). A human dimensions
approach in evaluating attitudes and behaviors typically uses a cognitive approach that
operates under the assumption that a hierarchical process shapes attitudes and behaviors
(Zinn et al. 1998, Decker et al. 2001, McFarlane et al. 2007, Krester et al. 2009). The
components of this hierarchy begin with a person’s values which help form their beliefs
about an object, process, or behavior. These beliefs influence their attitude, which help
shape their behavioral intentions, and thus influence their actual behavior (Fishbein &
Ajzen, 1975, Ajzen & Fishbein 1977, Mueller 1986, Zinn et al. 1998, Ajzen & Fishbein
2000, Decker et al. 2001, McCleery et al. 2006, McFarlane et al. 2007). The components
of this hierarchy, their structure, and relationship with each other are most commonly
explained through the expectancy-value model (EVM).
The EVM explains the role that values and beliefs have in forming attitudes.
Values are the foundational beliefs that establish a person’s priorities, desires, and modes
of conduct (Decker et al. 2001). Their foundational nature and early development cause
them to be difficult to change and measure. Beliefs are defined as the subjective
probability that the object of interest has a certain attribute (Fishbein & Ajzen 1975) and
are influenced by a person’s values, experiences, and information (Fishbein & Ajzen
1975, Decker et al. 2001). A person may have numerous beliefs toward an object, but
different levels of accessibility for each belief. Only those beliefs that are readily
accessible will significantly influence their attitude toward the object (Fishbein & Ajzen

1975, and Ajzen & Fishbein 2000). Accessibility of beliefs is not static; for example,
contextual factors such as mood may influence which beliefs are more accessible than
others (Ajzen & Fishbein, 2000). When an object or behavior is presented to a person,
they use their beliefs, particularly readily accessible beliefs, to evaluate their approval or
disapproval thereby forming their attitude toward it.
Attitudes Toward Wildlife & Wildlife Management
People have diverse and ever changing attitudes and behaviors toward wildlife
and wildlife management. Across various spatial and temporal scales, people have
favorable attitudes towards wildlife existence and its conservation (Reiter et al. 1999,
Butler et al. 2003, Daley et al. 2004), yet approval for different wildlife management
techniques (Zinn et al. 1998, Teel et al. 2002, Daley et al. 2004, Clendenning et al. 2005,
McFarlane et al. 2007, Campbell & Lancaster 2010) and relative tolerance o f humanwildlife interactions vary (Chavez, et al. 2005, Jonker et al. 2006). Three general factors
are influential in shaping and/or understanding beliefs, attitudes, and behaviors toward
wildlife: 1) demographic influences, 2) knowledge, and 3) perception o f risk or threat
(Decker et al. 2001).
Demographic Influences
Age, sex, education, and location of residence are associated with beliefs,
attitudes, and behavior related to wildlife and wildlife management. Younger age
classes, women, and those with higher levels of education typically have more positive
attitudes toward wildlife and have higher approval o f protection-based wildlife
management (Teel et al. 2002, Kaczensky et al. 2004, Campbell and Lancaster 2010).
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Men typically have a positive, but more utilitarian-based attitude toward wildlife and
participate in consumptive uses in higher numbers with greater frequency (Kellert and
Berry 1987); however, women have more negative attitudes toward certain species of
wildlife (Kellert and Berry 1987, McFarlane et al. 2007) and younger people are more
supportive of utilitarian-based wildlife management (Teel et al. 2002). Yet, age and
gender do not have a strong or significant effect on perceptions and attitudes toward
interactions with wildlife (Kaczensky et al. 2004, Krester et al. 2009). Education seems
to influence beliefs and attitudes (Kaczensky et al. 2004, McFarlane et al. 2007) as those
with lower levels of education tend to have a more utilitarian-based values and are
usually more supportive o f hunting (Teel et al. 2002); conversely, those with higher level
of education typically are more knowledgeable with more protectionist-based values
(Kellert and Berry 1987).
Knowledge
Knowledge is commonly evaluated in human dimensions research from the
perspective that it influences beliefs, thus attitudes. Understanding the relationship
between knowledge and attitudes should provide guidance in the development and
implementation of effective educational campaigns. A positive relationship exists
between level of knowledge and attitudes (Kellert et al. 1996, Peine 2001, McFarlane et
al. 2007), but it may be weak (Kaczensky et al. 2004). A low to moderate level of
knowledge about wildlife exist across various stakeholder groups (Bowman et al. 2001,
Lafon et al. 2003, McFarlane et al. 2007), but increased knowledge does not necessarily
translate to change in attitude and behavior (Baruch-Mordo et al. 2011). Higher levels o f
knowledge are associated with personal experience, observation, and literature sources,

whereas lower levels are associated with television and friends or family (Lafon et al.
2003).
Perception of Risk
Understanding perceived risk or threat is important to understanding attitude
toward wildlife and management (Gore 2004, Gore et al. 2007) because perceived risk to
human safety and property can negatively influence attitudes (Kellert et al. 1996,
Kaczensky et al. 2004). Older people and women tend to perceive more threat from
wildlife than younger people and men (Campbell and Lancaster 2010). Constructs
influencing the perception of risk can be of 2 types that are dominated by personal
feelings, experiences, and perceptions (Gore et al. 2006): 1) personal capacity/knowledge
based on feelings of dread, certainty of the causes and preventative measures of the risk,
perceived frequency of exposure, familiarity with the risk, control over preventing the
risk, and whether the causes of risk are natural or human induced, and 2) agency
capacity/knowledge which reflects how intentional a person feels their exposure is, and
the responsiveness of and trust in managers.
Perception is typically what influences attitudes despite the fact that perception
does not necessarily reflect the actual threat. For example, despite relatively low
livestock depredation by wolves (Canis lupus) in northwestern Minnesota, there was high
agreement among livestock owners and other landowners that wolves caused
unacceptable damage. The average landowner did not agree with the statement “I think
wolves should be allowed to exist in northwest Minnesota” (Chavez et al. 2005).
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Attitudes Toward Bears and Human-Bear Interactions

Overall, people have a positive attitude toward bears (Kaczensky et al. 2004,
McFarlane et al. 2007, Don Carlos et al. 2009, Campbell and Lancaster 2010) and where
human-bear conflicts occur, bears are generally more tolerated than other large carnivore
species in North America (Kellert et al. 1996, Chavez et al 2005, Campbell and Lancaster
2010). People also tend to view bears as serving useful functions within the local
community and ecosystem (Kaczensky et al. 2004, Campbell and Lancaster 2010).
Experience with bears can influence attitudes toward bears. Human-bear
interactions range from distant observation to face-to-face encounters resulting in
personal injury, and attitudes vary regarding the same interaction. Understanding how
people perceive their interaction with bears is an important component of understanding
attitudes toward bears. Many report positive interactions with bears (promoting tolerance
for bears), but understand that there is potential risk to their safety and property;
perceptions of interactions tend to be positive until interactions transition from
exploratory behavior to property damage (Krester et al. 2009). Negative experiences can
reduce tolerance and ultimately increase the negative perception of human-bear
interactions (Bowman et al. 2001, Krester et al. 2009).
Perception of threat is a strong predictor o f attitude toward bears (Kaczensky et al.
2004), varying from actual fear of bears to no threat to human safety (Kaczensky et al.
2004, Gore et al. 2006, Campbell and Lancaster 2010). The most common negative
impact by bears is property damage (Krester et al. 2009) that ranges from garbage
receptacles, car windows, agricultural resources, to domiciles. Although, physical harm
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to humans is uncommon, the possibility of physical harm can influence the perception of
threat and intensify fear of bears (McCarthy & Seavoy 1994, Krester et al. 2009).
Personal experience with bears and activities that increase exposure to bears influence the
level of perceived threat from bears (Kaczensky et al. 2004, Gore et al. 2006).
Many residents and visitors to New Hampshire experience conflicts with black
bears that typically involve foraging for anthropogenic food sources that may cause
varying degrees of property damage and/or issues of human safety. The New Hampshire
Fish and Game Department (NHFG) and the United States Department of Agriculture
Wildlife Services (WS) are available to assist with resolving conflicts by providing
educational information, hazing materials, and translocation or lethal removal o f bears
when necessary. Additionally, 4 towns have currently adopted wildlife ordinances with
the intention to reduce conflicts by limiting access to anthropogenic food sources.
Education, hazing, translocation, and lethal removal all have varying levels of success in
reducing conflicts depending on situational factors (Rogers 1986, Beckermann et al.
2004, Leigh and Chamberlain 2008, Madison 2008), while the success of ordinances are
dependent on human support and compliance. Because of the significant role that people
play in human-bear conflicts, understanding their attitudes and acceptance o f
management options is vital to the successful implementation of these efforts.
Objectives

The primary objective of this study was to measure landowner attitudes towards
bears and management of human-bear conflicts relative to wildlife ordinances in northern
New Hampshire communities. Specific objectives were to:
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1) compare attitudes towards nuisance bear activity and management between
communities with and without wildlife ordinances,
2) evaluate public attitude towards and level o f acceptance of wildlife ordinances
before and after the adoption of wildlife-related town ordinances, and
3) evaluate landowner attitude towards and level of acceptance o f wildlife
ordinances based on landowner experience with conflicts.

Methods
Residents from 6 towns, including 3 with and 3 without ordinances, were used to
evaluate differences in attitudes toward wildlife ordinances (see Chapter 1). A survey
(Appendix E) was created and distributed to residents in each town to collect information
about knowledge, attitude, and behavior regarding black bears, human-bear conflicts, and
human-bear conflict management techniques. The instrument contained 4 sections
designed to measure landowner 1) knowledge of and experience with black bears, 2)
experience, attitude, and behavior toward bears on their property and in their town, 3)
knowledge, behavior, and attitude toward the management of human-bear conflicts, and
4) demographics. Both a paper copy and an online version (Survey Monkey,
www.surveymonkey.com/s/nhbears) of the survey were distributed to provide response
options; surveys contained an identification number to track non-respondents.
A mailing list of property owners was secured from each town; obvious nonresidential and duplicate addresses were removed from each list. A sample size for each
town was determined with the following formulas:
Sample size = Ns/rr
Ns = (Np) (p) (1-p) / (Np-1) (BI C f + (p) (1-p)
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Where: Ns = completed sample size needed for desired level o f precision,
rr = response rate (0.3 response rate was assumed),
Np = size of population,
P = proportion of population expected to choose one of the two response
categories (0.5 was used to maintain conservative estimates as the population was
assumed to be highly heterogeneous),
B = acceptable amount of sampling error (0.05 was used), and
C = Z statistic associated with the confidence level (95% confidence level was
used).
A random sample of addresses was selected from each town’s mailing list based
on the calculated sample size needed. Each potential respondent received a paper copy of
the survey and a letter explaining the purpose of the study, the web address for the online
version, and contact information (Appendix F). The mailing addresses, the survey, and a
cover letter were printed by UNH Printing and Mail Services. They also printed business
reply mail (BRM) return envelopes that eliminated postage for unretumed
envelopes/surveys. A sticker with a unique identification number was affixed to each
survey and all materials were mailed in 11x13” envelopes. Envelopes were bundled
appropriately for the bulk mail postage rate (cheaper) rather than standard postage rates;
surveys were mailed 11 October, 2011. After 2-4 weeks, a reminder card was sent to all
non-respondents to encourage participation (Appendix G).
The survey was mailed to 5,392 residential addresses in the 6 towns: 1,160
landowners in Bartlett, 969 in Lancaster, 910 in Whitefield, 956 in Gorham, 704 in
Lincoln, and 693 in Franconia (Table 1). Within 2 weeks post-mailing, it was obvious
that the mailing lists for Bartlett and Lincoln were ineffective; only 2 completed surveys
were returned from Lincoln, none from Bartlett, and 600-700 unopened envelopes were
returned from the Bartlett Post Office due to invalid mailing addresses. According to
Lincoln and Bartlett town and Post Office employees, the majority, if not all addresses
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associated with condominiums do not receive mail; in Lincoln none of the condominium
facilities receive U.S. Postal mail delivery services. Apparently many condominium
owners make brief and/or infrequent visits and commonly rent their property, thereby
negating the need of mail delivery. According to an employee at the Bartlett Post Office,
approximately 90-95% of residents use Post Office boxes instead of street addresses for
their mail, including condominium owners receiving local mail.
Based on this information, the original mailing lists from Lincoln and Bartlett’s
tax assessment records were re-evaluated, and all condominium property addresses were
removed. This resulted in 832 available mailing addresses in Bartlett (original = 3,735)
and 128 (original = 1,296) in Lincoln. Due to the relatively small adjusted population
sizes, and because of the number o f returned, uncompleted surveys and extra supplies
from the original printing, both towns were censused and a second mailing occurred on 8
December, 2011.
Survey responses were compiled and analyzed with Stata 10. Descriptive
statistics were calculated for each variable (Appendix E) including the number of
responses and %.
Demographics of Landowners
Questions focused on age, income, education, race, the location and size of their
property, the number of years lived at that property, and their participation in
conservation organizations and outdoor recreational activities. Chi square analysis and
analysis of variance were conducted to determine if there were differences between
landowners from ordinance and non-ordinance towns.
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Experiences with Bears
Four questions assessed the potential attractants available on a landowner’s
property. Respondents were also asked if they had experience with bears on their
property and to describe the type of experience(s).
Knowledge
Four knowledge-based questions covered natural and anthropogenic food sources
and seasonal activity of black bears. Based on responses to these questions, a categorical
variable was created that described landowners with 1) high, 2) moderate, or 3) low
knowledge of black bears. Questions also determined if landowners were aware of New
Hampshire’s human-bear conflict management program, intentional feeding policy, and
o f wildlife ordinances in their town. Chi square analysis and analysis o f variance were
used to measure differences in knowledge between landowners from ordinance and non
ordinance towns and differences between landowners with or without property damage
from bears.
Attitudes Towards Bears and Human-Bear Conflict Management
A series of statements regarding landowner feelings towards living with bears and
ordinances were presented with a 5-point Likert scale to assess general attitudes towards
bears and attitudes towards ordinances. Responses to 9 of these statements were
combined into 1 variable that categorized attitudes towards bears as either positive or
negative. Perceived threat to property, agricultural resources, pets, and human safety was
evaluated by a 4-point scale ranging from no threat to large threat. Respondents were
also given a “do not know” option, but this was removed from analysis.
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Four situational questions with a 5-point Likert scale described their support for
no management, hazing, translocation, and lethal removal. One question asked
landowners to rank the success of hazing, translocation, lethal removal, and human
behavioral changes in solving conflicts. Questions, including a series of statements with
a 5-point Likert scale, also gauged support for wildlife ordinances. Chi square analysis
and analysis of variance were used to determine if management preferences existed
between landowners from ordinance and non-ordinance towns, those with and without
experience with damage, and the relationship between these variables and demographic
variables. Means for all Likert scale questions were calculated on the 5-point scale,
however, scales was also condensed into a 3-point scales which were used to calculate
percent agreement/support, neutral, and disagreement/no support.
Results

Response Rate
Completed surveys were received from all 6 study towns within a week o f the
initial mailing; within 3-4 weeks, 175 completed surveys were received from Franconia,
220 from Gorham, 202 from Lancaster, 191 from Whitefield, and 130 from Bartlett and
23 from Lincoln after the adjusted mailing. Reminder post cards were sent to all non
respondents in Franconia (252), Gorham (740), Lancaster (774), and Whitefield (732) on
9 November, and to Bartlett (697) and Lincoln (95) on 11 January. The postcards
informed residents of the online survey address and that blank surveys were available at
town halls, and had “Return Service Requested” to allow adjustment of the response rate.
Franconia had a total of 330 undeliverable reminder cards, Whitefield 233, Gorham 139,
Lancaster 125, Bartlett 82, and Lincoln 13 (Table 2-1). After the reminder mailing, 37

Table 2-1. The number o f mailed, undeliverable, and completed surveys with the
adjusted response rate in a study of landowner attitudes towards human-bear conflict
management in Northern New Hampshire, 2011-2012.
Study Towns

Mailed

Returned

Undeliverable

1770

518

475

Response Rate
(% )
40.0

Lincoln

128

39

13

33.9

Franconia

693

212

330

58.4

Gorham
NonOrdinance
Bartlett

956

267

139

32.6

2707

842

436

37.1

832

343

82

45.7

Lancaster

969

260

125

30.8

Whitefield

910

239

234

35.3

Total

4477

1360

911

38.1

Ordinance
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surveys were returned from Franconia (20 paper, 16 online), 47 from Gorham (34 paper,
13 online), 58 from Lancaster (40 paper, 18 online), 48 from Whitefield (31 paper, 17
online), 213 from Bartlett (173 paper, 40 online), and 16 from Lincoln (13 paper, 3
online).
The overall response rate was 38.1% (n = 1,360) ranging from 30.8-58.4%;
Franconia had the highest response rate (58.4%) and Lancaster the lowest (30.8%; Table
2-1). The reminder cards provided an average increase in response rate of 12.1%; the
largest increase was in Bartlett (28.4%) and the smallest (5.8%) in Gorham. The
response rate was 40.0% (n = 518) in ordinance towns and 37.1% (n = 842) in towns
without ordinances (Table 2-1). The majority of respondents (86.9%) completed paper
versions of the survey.
Demographics of Landowners
More respondents were male (58.4%) across all towns; there was no difference
between ordinance and non-ordinance towns. Whitefield and Lincoln had the largest
percentage of male respondents (68.2 and 65.8%, respectively); conversely, Franconia
had more female respondents (52.7%) (Appendix H). Respondents from all towns were
overwhelmingly white (98.4%) and about half (-51%) were >60 years old (Appendix H).
There was no difference in education (p >0.05) between respondents in ordinance and
non-ordinance towns, with most having partial education or degree from a 2-4 year
college or trade school, and/or had an associate (-30%), bachelor (~25%), or graduate
degree (24%). Franconia respondents had the most education with -74% having a
bachelor degree or higher, followed by Bartlett (-57%) (Appendix H). The majority of
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respondents (~69%) have a household income between $20,000-99,999, with ~33%
reporting a household income of $40,000-69,999 (Appendix H)
Only 11% of respondents had a second home, with no difference (p >0.05)
between ordinance and non-ordinance towns. Of those owning a second home, the
majority spend >6 months at the address where they received the survey. The majority of
property was either <1 acre (43.3%) or 1-5 acres (36.6%); however, there was a
difference (x2(3) = 18.93, p <0.000) in property size between ordinance and non
ordinance towns with almost twice as many landowners owning >40 acres in non
ordinance towns (Appendix H). There was also a difference between ordinance and non
ordinance towns in the distance from the town center that landowners lived (x2(2) =
12.47, p = 0.002); more landowners lived >5 miles from the town center in non-ordinance
towns (23.8 vs. 15.9%). Overall, the majority (~79%) of landowners lived within 3 miles
of their town center (Appendix H). Almost half of landowners lived at their mailing
address for >15 years (47.5%), and 36.5% resided there for 6-15 years (Appendix H).
Participation in outdoor recreational organizations was highest (27.7%), followed
by hunting and fishing organizations (17.3%) (Appendix H). The majority of
respondents (>80%) participated in outdoor recreational activities at least twice in the
past year. Hiking, birding, boating, and snowshoeing were the most common activities;
45-66% engaged in these activities (Appendix H). Most landowners did not hunt (~82%)
or fish (-67%), with the lowest participation in Franconia (hunting = 5.8%, fishing =
22.3%) (Appendix H). The vast majority of respondents (87.6%) in all study towns never
hunted bear; more hunted in non-ordinance towns than ordinance towns (%2( 1) = 6.47, p =
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0.01). Lancaster and Whitefield had the most who hunted bear (20 and 17%), with
Franconia the fewest (3.5%; Appendix H).
Experience with Bears
The majority from both town types practiced behaviors to limit the availability of
attractants to bears. Approximately half claimed to always store attractants such as
garbage, birdseed, pet and animal feed, and/or compost in bear proof containers or
structures (Table 2-2). Although most never feed birds or only feed birds during winter
months, more landowners in ordinance towns (-73%) engaged in this behavior than in
non-ordinance towns (-68%; x2(l) = 4.83, p = 0.03), albeit the differences were minimal.
Additionally, an overwhelming majority in both town types claimed to either not have
curb-side garbage pick-up or to always place their garbage out the morning of pick-up
(95.2 and 97%; Table 2-2).
Nearly all landowners (-93%) had observed bears on their property with more in
ordinance (96.5% ) than non-ordinance towns (91.4%; x2(l) = 13.73, p <0.000), albeit
both were high. Most observed bears only occasionally over a year, but more (p = 0.001)
frequent visits occurred in ordinance (20%) than non-ordinance towns (13%); -30% were
attracted by anthropogenic food sources in both towns (Table 2-2). The most common
attractants in both town types were birdseed, fruit trees or shrubs, and garbage, with a
higher percentage of fruit trees (p <0.000) and garbage (p = 0.002) in ordinance towns
(Fig. 2-1). Bears caused damage at similar rates (43 and 45%) in ordinance and non
ordinance towns with the majority describing damage as slight (-79%) (Table 2-2).
Birdfeeders were the most common property damaged in both town types and 85%
considered this slight damage; scattered garbage (79% considered slight) and a building
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Table 2-2. Landowner experiences with, damage caused by bears, and their behaviors
regarding common attractants. Visits by bears were considered frequent if landowners
reported bears multiple times/week or month. Statistical differences (p <0.05) between
ordinance and non-ordinance towns are denoted by *.
Ordinance
Towns

Non
ordinance
Towns

% (n)

% (n)

Noticed bear on property

96.5* (520)

91.4* (836)

Frequent visits by bears to property

20.0* (496)

13.0* (749)

Bear came to anthropogenic food

33.7 (490)

32.5 (749)

Bear caused damage

45.3 (499)

43.2 (760)

Extreme damage

2.6 (233)

3.3 (336)

Moderate damage

18.9 (233)

15.2 (336)

Slight damage

78.5 (233)

81.6 (336)

Reported damage to wildlife or law agency

30.6 (281)

24.0 (416)

Always securely store potential attractants
Never feed birds or only feed birds during
winter
Don’t have curb-side garbage pick-up or
always place garbage out morning of pick-up

55.2(513)

49.3 (828)

73.4* (514)

67.7* (839)

95.2 (502)

97.0 (799)

Questions
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Figure 2-1. The most common residential bear attractants. Buildings, vehicles,
agricultural animals, feed for animals, and birdhouses were excluded because each was
selected by <5% of landowners.
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Figure 2-2. Types of property damage in the 6 study towns; other was mostly fruit trees or shrubs.

or vehicle damage (65% considered slight) were ranked next (Fig. 2-2). Injuries or death
to livestock or poultry was most frequently considered extreme damage, but surprisingly
only 11.5% of landowners considered it extreme; damage to a structure associated with
agriculture (7.5%) and damage to a building or vehicle (7.4%) followed. O f those
experiencing damage, only -31% in non-ordinance towns and -24% in ordinance towns
reported it to a wildlife or law enforcement agency (Table 2-2). Only -25% reported
damage they considered slight, while -48% reported damage considered moderate, and
-59% reported damage considered extreme.
Knowledge
The majority of landowners had little (52.1%) to moderate (43.2%) knowledge
about black bear food habits and seasonal activity. Landowners in ordinance towns were
more knowledgeable than those in non-ordinance towns (x2(2) = 6.57, p = 0.04); more
had moderate knowledge (47.6%) whereas more landowners had low knowledge (54.8%)
in non-ordinance towns (Table 2-3). Experience with bears in terms of property damage
was related with level of knowledge (x2(2) = 16.91, p <0.000). More landowners with
property damage had high-moderate knowledge (-58.7%) than landowners without
damage (46.5%) (Table 2-3). Additionally, men (%2(2) = 9.68, p = 0.001) who had
hunted bears (x2(2) = 22.13, p <0.000), and those who have lived in their town for >6
years (x2(4) = 15.49, p = 0.004) were more knowledgeable. Despite overall low
knowledge, the vast majority (-99%) were aware that birdseed and garbage were
potential food sources used by bears; -90% were aware that bears utilize cultivated fruits,
70% were aware of animal feed, and 65-64% were aware of compost, agricultural
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Table 2-3. Comparison of landowner knowledge o f bears and programs/regulations
designed to facilitate human-bear conflict management between ordinance and non
ordinance towns, and actual experience with property damage. Statistical differences (p
<0.05) between landowners from ordinance and non-ordinance towns and landowners
with bear damage experience and none are denoted by *.
Ordinance

Non
ordinance

Property
Damage

No Property
Damage

High

4.8*

4.8*

5.6*

4.4*

Moderate

47.6*

40.4*

53.1*

42.1*

Low

47.6*

54.8*

41.5*

53.5*

Conflict Program

47.3

48.2

50.3

47.9

Feeding Regulation

59.8

57.5

59.3

59.5

Bear Knowledge Level
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Table 2-4. Landowner awareness of an existing ordinance and support for a wildlife
ordinance that would regulate resident behavior in order to reduce human-bear conflicts.
Does your town have an ordinance
Yes

No

Unsure

Would you support an
ordinance
Yes

Ordinance

42.8

7.0

50.2

86.4

Lincoln

50.1

6.8

34.1

87.5

Franconia

21.9

8.6

69.5

89.5

Gorham

56.9

5.8

37.3

83.1

7.3

15.7

77.1

80.8

Bartlett

12.4

13.6

74.0

83.6

Lancaster

4.1

16.9

79.0

74.4

Whitefield

3.2

17.3

79.6

84.0

Non-Ordinance

j

\
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animals, and cultivated vegetables. Those with property damage experience were more
aware that cultivated fruit (p = 0.01), animal feed (p <0.000), agricultural animals (p =
0.04), and compost (p = 0.005) were potential food sources; however, absolute
differences were not large.
Approximately half of landowners were aware of New Hampshire’s human-bear
conflict management program and -60% were aware that it is illegal to intentionally feed
bears beyond regulated baiting for bear hunting; experience with property damage and
living in a town with an ordinance had no relationship with awareness (Table 2-3). In
ordinance towns, half were unsure of their ordinance (~50%), with -43% aware of it;
-77% in non-ordinance towns were unsure if their town had an ordinance and only -16%
knew that no ordinance existed (Table 2-4). Distance to the center of town was related to
awareness of an ordinance (x2(4) = 27.5, p <0.000). More landowners in ordinance towns
who lived <1 mile from the town post office knew o f an ordinance (-57% ) compared to
those who lived 1-3 miles (-34%) and >3 miles (35%). Those that were unsure of New
Hampshire’s human-bear conflict program were also more likely to be unsure o f an
ordinance (x2(4) = 46.21, p <0.000). In ordinance towns, experience with property
damage was not related to awareness of the ordinance (p = 0.579). Awareness of their
ordinance was moderate in Lincoln (-50%) and Gorham (-57%), and low (-22% ) in
Franconia (Table 2-4).
Attitudes Towards Bears
Landowners felt that bears pose the greatest threat to personal property, with most
ranking the threat level as moderate (mean = 2.91). Most thought there was little to no
threat to animals associated with agriculture (mean = 1.83), human safety (mean = 1.82),
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and pets (1.51). Perceived threat of bears to personal property (p = 0.003), crops (p =
0.011), and human safety (p = 0.001) was greater in ordinance than non-ordinance towns.
Perceived threat toward personal property (p <0.000), crops (p <0.000), agricultural
animals (p <0.000), and human safety (p = 0.001) was greater in landowners with
property damage experience compared to those with none (Table 2-5). Gender had no
relationship with perception of threat to property, crops, agricultural animals, and pets,
but women (mean = 1.90, p = 0.002) perceived a greater threat to human safety than men
(mean = 1.76). Age had no relationship with perception o f threat.
Overall, landowners had positive feelings about living with and encountering
bears and believed that habituated bears are dangerous and anthropogenic food is bad for
bears. The majority had a positive attitude toward bears (-89%), and although this was
true across town types and experience with damage, more in non-ordinance towns
(96.5%, p = 0.006) and without damage experience (91.6%, p = 0.04) had a positive
attitude as compared to those in ordinance towns (85.5%) and with damage (88.1%).
More younger than older people had a positive attitude (p <0.000); -96% o f people 18-49
years of age had a positive attitude (mean = 1.38) compared to -86% o f people >60 years
of age (mean = 1.69). Additionally, education had an effect on attitude (p <0.000);
people with < a high school diploma liked bears less (mean = 1.79) than those with a
graduate degree (1.43). Gender had no effect on liking bears.
Although most disagreed that bears cause unacceptable levels o f property damage
in their town (71.4%), more agreed with this statement in ordinance (13.7%) than non
ordinance towns (6.3%, p <0.000) and more with lower education than higher education
(p = 0.001) agreed. Additionally, more felt unsafe knowing bears were on their property
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Table 2-5. Landowner perceived threat of bears to property types and human safety between ordinance and non-ordinance
towns and between experience with property damage caused by bears and none. Mean is based on a 5 point Likert scale (1 =
No Threat, 2 = Slight Threat, 3 = Moderate Threat, and 4 = Large Threat). Statistical differences between landowners from
ordinance and non-ordinance towns and landowners with bear damage experience and none (p <0.05) are denoted by *.

<T>
N>

Landowner
Groups
Total

2.21 (1,353)

Agriculture
Animals
1.83(1,252)

Human
Safety
1.82(1,352)

1.51 (1,352)

3.04* (513)

2.46* (480)

2.19(420)

1.97* (503)

1.73 (457)

Mean (n)

2.91* (818)

2.34* (772)

2.21 (708)

1.81* (811)

1.67 (752)

Bear Damage

Mean (n)

3.17* (545)

2.50* (509)

2.37* (456)

1.96* (533)

1.76 (486)

No Bear Damage

Mean (n)

2.82* (690)

2.31* (656)

2.09* (589)

1.81* (686)

1.64 (632)

Mean (n)

Personal
Property
2.91 (1,354)

Ordinance

Mean (n)

Non-Ordinance

Crops

Pets

Table 2-6. Landowner attitudes towards living with bears. Mean is based on 5 point Likert scale (1 = strongly agree, 2 =
agree, 3 = neutral, 4 = disagree, 5 = strongly disagree). Statistical differences between landowners from ordinance and non
ordinance towns and landowners with bear damage experience and none (p <0.05) are denoted by *.
Ordinance
Mean (n)

NonOrdinance
Mean (n)

Bear Damage
Mean (n)

No Bear Damage
Mean (n)

Like bears

1.64 (517)

1.53 (838)

1.61 (553)

1.52 (701)

Coexisting with bears is a normal part of
living here

1.5 (519)*

1.4 (833)*

1.5 (550)

1.4 (702)

Bears are causing unacceptable property
damage in my town

3.8 (517)*

3.9 (831)*

3.7 (549)*

4.0 (699)*

I feel unsafe knowing bears are on my
property

3.8(519)*

4.2(825)*

3.9 (547)*

4.1 (698)*

I feel uncomfortable seeing bears on my
property

3.6 (516)*

3.7 (826)*

3.6 (546)*

3.8 (697)*

I feel uncomfortable seeing bears in the
wilderness

4.0(516)

4.1 (828)

4.0 (547)

4.1 (697)

Habituated bears are more dangerous
than wild bears

2.2 (517)

2.1 (829)

2.1 (549)*

2.2 (698)*

Anthropogenic food is bad for bears

1.4 (521)

1.5 (834)

1.4 (551)*

1.5 (703)*

in ordinance (16.8%) than non-ordinance towns (7.9%, p <0.001; Table 2-6), and women
felt less safe knowing bears were on their property (15.6%), more uncomfortable seeing
bears on their property (26.8%), and more uncomfortable seeing bears in the wild
(14.3%) than men (8.4, 18.4, and 10.4%, p <0.05). Belief that bears were causing
unacceptable damage (p <0.000), concerns for safety (p = 0.03), belief that habituated
bears were dangerous (p = 0.05), and access to anthropogenic food is bad for bears (p =
0.03) were all higher for landowners with property damage experience (Table 2-6).
Attitudes Towards Human-Bear Conflict Management
The majority of landowners were not supportive of dispatching bears involved in
conflicts even if a bear broke into their home (-72% ) or acted aggressively towards
people (-61%) (Table 2-7). Most support monitoring or no management in the case of
general property damage (-80%), but the majority support translocation as conflicts
escalate to home entries (-75%) and aggressive behavior (75%) (Fig. 2-4). There were
no differences in management preference between landowners in ordinance and non
ordinance towns in all scenarios except if “a bear breaks into your home”; overall support
was for translocation in both groups, however, slightly more landowners were supportive
of both lethal removal (26%) and no management in ordinance (28.4%) than non
ordinance towns (19.7 and 24.7%; Table 2-7). Experience with property damage had an
effect on management support in all scenarios. In the case of a bear breaking into a car
or shed, the majority in both groups supported no management/monitoring the situation
(59.3 and 66.0%, p = 0.02), followed by support for hazing techniques by landowners
with damage experience (-51%) and translocation for landowners without damage
experience (-45%; Table 2-7). Most supported translocation in the case of a bear
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Table 2-7. Landowner support for 4 management techniques used to address 4 humanbear conflict scenarios. Mean is based on a 5 point scale (1 = strongly support, 2 =
moderately support, 3 = neutral, 4 = slightly support, 5 = do not support). Statistical
differences between landowners from ordinance and non-ordinance towns and
landowners with bear damage experience and none (p <0.05) are denoted by *.
A bear damages your grill/
garbage can/ birdfeeder
Ordinance
Mean (n)
NonMean (n)
Ordinance
Property
Mean (n)
Damage
No Property
Mean (n)
Damage
A bear breaks into your
car or shed
Mean (n)
Ordinance
NonMean (n)
Ordinance
Property
Mean (n)
Damage
No Property
Mean (n)
Damage
A bear breaks into your
home
Mean (n)
Ordinance
NonMean (n)
Ordinance
Property
Mean (n)
Damage
No Property
Mean (n)
Damage
A bear in your
neighborhood charges you
and/or neighbors
Mean (n)
Ordinance
NonMean (n)
Ordinance
Property
Mean (n)
Damage
No Property
Mean (n)
Damage

Leave alone/
monitor

Haze

Translocate

1.9 (504)

3.3 (473)

3.3 (478)

Lethal
Removal
4.8 (492)

1.8(809)

3.3 (770)

3.3 (764)

4.8 (780)

1.9 (535)*

3.1 (509)*

3.4 (508)

4.8 (518)

1.8 (682)*

3.3 (642)*

3,4 (642)

4.8 (663)

Leave alone/
monitor
2.7 (412)

Haze

Translocate

3.0 (467)

2.8 (472)

Lethal
Removal
4.6 (486)

2.7 (653)

3.0 (745)

2.7 (749)

4.7 (767)

3.0 (423)*

2.7 (506)*

2.8(501)

4.5 (515)*

2.6 (562)*

3.2 (620)*

2.9 (640)

4.6 (650)*

Translocate

Haze
3.0 (468)

2.1 (491)

Lethal
Removal
3.9 (481)

3.8 (744)

2.9 (743)

2.0(781)

4.1 (766)

4.0 (499)*

2.8 (497)*

2.1 (522)

3.7(515)*

3.7 (618)*

3.1 (621)*

2.0 (653)

4.2 (642)*

Leave alone/
monitor

Haze

Translocate

Lethal
Removal

3.8 (463)

3.0 (462)

2.0 (485)

3.5 (484)

3.8 (732)

2.8 (737)

1.9 (782)

3.7 (769)

4.0 (490)*

2.7 (498)*

2.0 (519)

3.5 (519)*

3.8 (613)*

2.9 (612)*

2.0 (653)

3.6 (640)*

Leave alone/
monitor
3.7 (465)
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- A) A bear damages your grill/garbage can/birdfeeder B) A bear breaks into your car or shed

Strong-Moderate
Support

Neutral

Slight-No Support

Neutral

Neutral

Slight-No Support

D) A bear acts aggressive to you and/or neighbors

C) A bear breaks into your home

Strong-Moderate

Strong-Moderate
Support

Slight-N o Support

Support

Strong-Moderate

Neutral

Slight-N o Support

Support
Management Techniques

iM o n ito r /L ea v e A lo n e

|H a z e

■ T r a n s lo c a t e

□ L e t h a l R em oval

Figure 2-3. Landowner support for the use of 4 common human-bear conflict management techniques in 4 different types of
conflict situations (A-D).

Table 2-8. Landowner ranking of 4 management techniques to reduce human-bear conflicts based on belief of success.
Respondents were instructed to consider successful to mean the existing problem is solved and the chance the same problem
won’t reoccur is increased. Mean is based on a 4 point scale (1 = most successful, 2 = successful, 3 = slightly successful, 4 =
least successful). Statistical differences between landowners from ordinance and non-ordinance towns and landowners with
bear damage experience and none (p <0.05) are denoted by *.

All Landowners

Bear Damage

No Bear Damage

Mean (n)
Most
Successful (%)
Least
Successful (%)
Mean (n)
Most
Successful (%)
Mean (n)
Most
Successful (%)

Human
Responsibility
1.31 (965)

Translocation

Haze

Lethal Removal

2.51 (798)

2.77 (836)

3.37 (909)

81.7

6.6

3.0

11.0

4.4

6.8

17.2

69.9

1.34 (397)

2.57* (341)

2.72 (353)

3.34 (366)

80.4

6.7

4.0

12.0

1.27(498)

2.46* (400)

2.78(416)

3.42 (476)

83.3

6.0

2.6

9.9

0.9
0.8

Most Successful
■ Haze

Successful
■Translocate

Slightly Successful

■ Lethal Removal

Least Successful

□ Human Responsibility

Figure 2-4. Landowner rankings for common management techniques based on their ability to achieve immediate and long
term success for resolving human-bear conflicts. Human responsibility was described as “People should be responsible for
making sure that human-associated food sources are not accessible to bears”. Respondents were instructed to consider
successful to mean the existing problem is solved and the probability of reoccurrence is less.

breaking into a home (-73 and 75%) or acting aggressive (76.3 and 74.1%); landowners
with damage experience were more supportive of lethal removal (damage = 28.9%, p
<0.000 and 35.7%, p = 0.05; no damage = 17.5 and 29.4%) and less supportive of no
management/monitoring (72.1%, p <0.000 and 70.2%, p = 0.04) than those without
experience (61.0 and 62.8%; Table 2-7).
Landowners overwhelmingly ranked human responsibility for securing
attractants (-82%) as the most successful management technique to achieve current and
long-term success in solving conflicts when compared to hazing, translocation, and
dispatching bears. Landowners also overwhelmingly ranked dispatching bears (-70% ) as
the least successful management technique when compared to hazing and translocations
of bears, and human responsibility for securing attractants (Fig. 2-5). There was no
difference in ranking management choices between landowners in ordinance and non
ordinance towns, but more with damage experience ranked translocation as less
successful compared to those without experience (Table 2-8).
Overall, the majority were supportive of a wildlife ordinance requiring residents
to change their behaviors in order to reduce human-bear conflicts; no difference existed
between ordinance (86.4%) and non-ordinance towns (80.8%) and those with previous
bear damage (83.4%) or not (81.6%) (Table 2-4). The majority believe that people
should be responsible for securing attractants (95.1%) and would support an ordinance
that prevents intentional feeding (-90%) and requires people to secure potential
attractants (-89%); support for these 2 requirements was higher in ordinance than non
ordinance towns (p <0.05; Table 2-9). Approximately half would support an ordinance
restricting bird feeding to winter months (-49%), with landowners with no property

Table 2-9. Landowner agreement with statements regarding ordinance requirements and their impacts. Mean is based on 5
point Likert scale (1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = strongly disagree). Statistical differences
between landowners from ordinance and non-ordinance towns and landowners with bear damage experience and none (p
<0.05) are denoted by *.
Total Mean
(n)

Ordinance
Mean (n)

No Ordinance
Mean (n)

Bear Damage
Mean (n)

No Bear Damage
Mean (n)

People should be responsible for
securing attractants

1.43(1,342)

1.41 (511)

1.43 (831)

1.42 (545)

1.42 (696)

I support an ordinance
preventing intentional feeding

1.49(1,339)

1.40 (510)*

1.54 (829)*

1.43 (545)

1.51 (693)

I support an ordinance requiring
people to secure attractants

1.67(1,338)

1.53 (511)*

1.76 (827)*

1.71 (542)

1.63 (695)

Ordinances are successful at
reducing conflicts

2.21 (1,324)

2.10(502)*

2.29 (822)*

2.28 (540)

2.17(684)

I support an ordinance that only
allows bird feeding in winter

2.60(1,339)

2.50(511)*

2.66 (828)*

2.66 (543)

2.55 (695)

Ordinances are too much of a
monetary burden

3.87(1,324)

4.00 (503)*

3.79 (821)*

3.86 (539)

3.86 (686)

Ordinances are too much of a
burden

4.02(1,331)

4.12(506)*

4.00 (825)*

4.00 (539)

4.01 (691)

damage experience more supportive (~51%) than those with experience (-47% ) (%2(2) —
8.02, p = 0.02). More than half believed that ordinances are successful in reducing
human-bear conflicts (-63%), with more in ordinance (68.5%) than non-ordinance towns
(-59%) believing this (%2(2) = 11.54, p = 0.003). The majority do not believe ordinances
are burdensome to people (-65-73%; Table 2-9).
Discussion
The vast majority o f landowners in the study towns had favorable attitudes
towards bears and were supportive of coexisting with bears. Certain differences between
groups were statistically valid, but most were subtle and did not represent meaningful
differences or an overall deviation from positive attitudes towards bears. Although
almost half had experienced conflicts resulting in property damage, most were generally
tolerant of bears in their town and/or on their property. Similar to other studies (Gore et
al. 2006, Campbell and Lancaster 2010), women and those with damage experience
tended to perceive higher levels of threat from bears to property and human safety;
however, only -15% of women and -19% o f those with damage perceived a moderate to
large threat to human safety and these perceptions did not result in negative attitudes
towards bears. Relatively high tolerance for bears despite experience with damage was
reflected in the predominant classification of damage as slight (80%) and low
classification as extreme (-5%). Damage was most frequently at a level that landowners
were willing to tolerate and presumably modified negative attitudes towards bears. It is
important to note that these levels of damage were determined by the respondents and
classification of certain types of conflict may not remain consistent over time based on
varying factors that may influence perceptions.

The overall moderate to low knowledge and the increased level of knowledge in
landowners with property damage by bears was consistent with other studies (Bowman et
al. 2001, Lafon et al. 2003, McFarlane et al. 2007). The almost universal awareness of
birdseed and garbage as potential attractants, in part, reflect educational campaigns
conducted by NHFG targeting public knowledge o f factors contributing to conflicts.
Surprisingly, experience with damage did not increase awareness of New Hampshire’s
human-bear conflict program or the existence of an ordinance. Possibly, people refrain
from reporting conflicts to wildlife or law enforcement agencies; no relationship was
found between awareness of the conflict program or existence of ordinances and
reporting damage. Awareness of ordinances is likely an important component of their
effectiveness at reducing anthropogenic food availability. About half (-57% ) of
landowners in ordinance towns were unsure of the existence o f their ordinance and <25%
of landowners were aware in Franconia. In a separate evaluation (Chapter 1), no
relationship was found between conflicts and the ordinance in Franconia. Outreach
regarding human-bear conflict management may need to be improved to increase
awareness, even in ordinance towns.
Generally, landowners in both town types did not support lethal removal, even
when conflicts escalate into home entry and aggressive behavior (Fig. 2-3, Table 2-7).
The NHFG current policy calls for the lethal removal of bears entering domiciles in
search of food and/or bears that pose a threat to human safety; however, the majority
(-72%) expressed little to no support for this technique in the case of home entry. In
fact, slightly more landowners supported monitoring the situation (-26%) than lethal
removal (22%) (Fig. 2-3); the majority (75%) supported trarislocation in the case of home

entries and aggressive behavior. The lack of support for lethal removal even under these
conditions indicates that regulatory policy and social preferences are at odds. Lack of
support for management policies would presumably reduce trust and cooperation with
management agencies, yet public acceptance and support for NHFG policies for
managing human-bear conflicts is critical for effective bear management. Despite low
public support, there are situations when lethal removal is the preferred management
option. It is necessary to increase public acceptance of this technique through education
and outreach in order to maintain a cooperative and trusting relationship between NHFG
and the public. Additionally, a careful evaluation that considers human safety, public
tolerance, and conflict history of bears and people should be conducted on a situational
basis before lethal removal is implemented.
Support for monitoring and/or no immediate action when a bear damages private
property (e.g., grills, garbage cans, and/or birdfeeders) indicates tolerance for conflicts of
this nature. Strong support exists for hazing and translocation when people demand a
response to conflicts of this nature (Fig. 2-3). Support for translocation increased as
conflict situations escalated and was the most supported technique in situations of home
entry and aggressive behavior. The success of this technique is variable (Rogers 1986)
and is typically time-intensive and costly for managers, but typically holds strong support
by the public.
Landowners as a group believed that people have a responsibility to reduce the
availability of attractants to bears and were supportive of ordinances. These attitudes
indicate high potential for non-ordinance towns to support enacting ordinances to reduce
conflicts; however, specific components of ordinances require attention before
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enactment. For example, only half of landowners support ordinances restricting bird
feeding to winter months, despite bird feeders being the most common damaged property.
An ordinance with this restriction may not be widely supported; unless the relationship
between the availability of bird seed and food-conditioned bears is widely known.
Further, many landowners (-30-40%) are unsure whether ordinances successfully reduce
conflicts. Proactive educational efforts focused on the effectiveness, strengths, and
weaknesses of existing ordinances may help overall support o f restrictive components
within ordinances.
The low reporting rate of damage (-27%) may reflect limited awareness (only
-50% were aware) of a conflict program and/or a public that is relatively tolerant of
human-bear conflicts; most landowners described damage as slight and were generally
tolerant of such damage. Because many agencies, including NHFG, use conflict reporting
databases to track and evaluate human-bear conflicts and management strategies (Howe
et al. 2010), a low reporting rate may indirectly bias such information. However, even an
artificial low reporting rate may provide a representative sample of conflicts; for
example, respondents reported that birdseed and garbage were the top 2 types of conflicts
which is consistent with data from WS. Conversely, this database also indicates that
damage to buildings represents a relatively small percentage o f conflicts, whereas the
survey indicated such damage as relatively common (Fig. 2-2). Surveys designed to
address this specific issue may be helpful in evaluating the appropriateness o f using
complaint databases to track conflicts and evaluate management strategies. Focused
outreach may increase reporting rates and provide more accurate information regarding
frequency, severity, and composition of human-bear conflicts.
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Important components of these communities may have been missed through this
survey. The majority of respondents lived only in the town the survey was sent to
(-89%); however, this study was not designed to capture the seasonal nature of tourists
and part-time residents from more urban areas that can affect human-bear conflict types
and rates in the study towns. The percentage of second home/condominium owners and
renters varies in such communities, and not including these groups may have introduced
some bias because they certainly contribute, in part, to human-bear conflicts and may
have increased diversity in attitudes towards bears and management techniques. Urban
residents tend to have more protectionists attitudes and values towards wildlife and
wildlife management, whereas rural residents tend to have more utilitarian attitudes
(Reiter et al. 1999, Teel et al. 2002, Clendenning et al. 2005); however, residents in these
communities expressed protectionist attitudes towards bears therefore the addition of
seasonal residents may not have had a significant impact. Further, bears accessing
commercial dumpsters are a measurable factor in human-bear conflicts and the
knowledge and attitudes of business owners towards bears and conflict management, is
relevant in developing ordinances; certainly their support and compliance with
ordinances would be critical in reducing conflicts. Understanding knowledge and
attitudes of these portions of the population, particularly towards ordinances, would more
fully explain community support and compliance.
Conclusions

There was overwhelming positive attitudes towards bears and coexisting with
bears, with no meaningful differences between towns with and without ordinances and
between landowners with and without property damage experience. Based on the EVM,
75

these attitudes likely influence the seemingly high tolerance for conflict in northern New
Hampshire. Further, positive attitudes towards bears and tolerance o f conflicts,
particularly property damage, likely contribute to high support for simply monitoring
bears in property damage situations and relatively low support for lethal removal of
bears. Understanding these attitudes should help wildlife managers develop and adapt
management strategies to maintain public support for proactive and effective bear
management; however, public attitudes towards management techniques need to be
balanced with biological effectiveness and cost, and educational campaigns are probably
necessary to increase acceptance of certain management techniques such as lethal
removal, but wildlife managers should consider public attitudes before implementing a
management plan.
Positive attitudes towards bears and public support for ordinances regulating
attractants are presumably related. Landowners understand (93%) that anthropogenic
food sources have negative consequences for bears and are generally supportive of
reducing availability of attractants. The positive attitudes towards human responsibility
and ordinances indicate that residents would be supportive of actual wildlife ordinances
proposed in their town and would modify their behaviors accordingly. However, whether
ordinances successfully reduce human-bear conflicts is probably instrumental in
maintaining support for any management technique. Ordinance design that addresses the
major attractants in a community based on bear foraging behavior, while accounting for
public support for specific regulations would be optimal. Adaptive educational
campaigns that address differences between public values and attitudes and agency
protocols would likely improve public acceptance of less desirable, but necessary
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restrictions, and promote compliance with ordinances. Improving public awareness of
existing ordinances is needed; although, support currently exists, many residents were
unaware o f their town’s ordinance. Increased and focused outreach on the existence of
ordinances, their specific regulations, and successes should help achieve a reduction in
attractants and ultimately conflicts. Based on the positive attitudes towards bears and
supportive attitudes towards ordinances and/or human responsibility for securing
attractants, it seems likely that there is a high capacity for human behavioral change to
reduce human-bear conflicts.
The data are clear that residents of the study towns have positive attitudes and
values regarding bears and favor the least intrusive management strategies to solve
human-bear conflicts. Further, residents understand the role o f their behavior in humanbear conflicts and their high tolerance of conflict reflects these positive attitudes and
values. Presumably, residents would be willing to adapt if it was positive for bears.
Education and ordinances focused on relationships between human behavior and negative
impacts on bears should motivate residents into compliance to ultimately reduce conflicts
and benefit bears. From a management perspective, decline in human-bear conflict from
simple changes in human behavior would be the most effective management possible.
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CHAPTER 3

HUMAN BEHAVIOR RESPONSE AND COSTS ASSOCIATED WITH WILDLIFE
ORDINANCES TO REDUCE HUMAN-BEAR CONFLICTS

Introduction

Human-bear conflicts often revolve around bears accessing anthropogenic food
sources and can have ecological, behavioral* financial, and safety impacts on people and
bears. When human and bear populations exist in close proximity, altering human
behavior to reduce availability of common attractants is especially important to achieve
long-term success in reducing conflicts (McCarthy and Seavoy 1994, Lyons 2005, Gore
et al. 2006, Spencer et al. 2007, Marion et al. 2008, Baruch-Mordo et al. 2009, BarachMordo et al. 2011, Lowery et al. 2012). Common management approaches include
education and laws/regulations, but how these impact human behavior is evaluated
infrequently.
Educational campaigns targeting public knowledge about black bear ecology,
factors causing human-bear conflicts, management techniques, and proper behavior in
bear country strive to increase tolerance of bears, change human behavior, and ultimately
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reduce the number of conflicts (Peine 2001, Gore et al. 2006, Dunn et al. 2008, and
Baruch-Mordo et al. 2011). Communities implementing educational campaigns have
realized decline in human-bear conflicts, improved management policy, and reduction in
lethal removals (McCarthy and Seavoy 1994, Peine 2001, Gore 2004, Gore et al. 2006);
however, these campaigns are typically part of an integrated management approach and
are seldom evaluated empirically. Although education has increased knowledge of target
issues (McCarthy and Seavoy 1994, Dunn et al. 2008), change in knowledge does not
necessarily translate to behavioral changes (McCleery et al. 2006, McCleery 2009).
Merkle et al. (2011) found a significant increase in self-reported, proper garbage storage
after an aggressive educational campaign, but it is unclear if this translated into actual
behavioral change or was a product of self-reporting bias. The few studies to directly
evaluate the impact of educational campaigns on human behavior found mixed results.
Marion et al. (2008) found that education altered human behavior by reducing the
availability of anthropogenic food, although not eliminating it entirely; conversely,
communities in New York and Colorado did not experience significant reductions in
common sources of anthropogenic food after educational campaigns (Gore et al. 2008,
Baruch-Mordo et al. 2011).
Numerous communities have enacted wildlife ordinances in an attempt to alter
human behavior, typically requiring that common anthropogenic attractants be stored in
wildlife-proof containers or structures. As part of a multifaceted management approach,
regulations requiring changes in human behavior regarding common anthropogenic
attractants have reduced human-bear conflicts in certain situations (Peine 2001, Tavss
2005, Leigh and Chamberlain 2008, Greenleaf et al. 2009), but direct evaluation of their
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impact on human behavior are uncommon. Limited evaluations indicate that ordinances,
coupled with aggressive educational campaigns targeting the existence and justification
of regulations, improve human behavior regarding common wildlife attractants
(McCarthy and Seavoy 1994, Marion et al. 2008). There is also evidence that penalties
associated with non-compliance and enforcement are necessary to achieve compliance
(Peine 2001, Keane et al. 2008, Baruch-Mordo et al. 2011).
In spite of education and enforcement, compliance with wildlife ordinances may
prove difficult for some residents due to lack of protective structures and/or associated
costs of bear-proof devices necessary to secure attractants. Avoiding the cost of bearproof devices and potential fines may cause residents to adopt secretive behaviors
concerning anthropogenic attractants, thereby making ordinances difficult to evaluate
(Keane et al. 2008). Also, new administrative costs associated with monitoring,
patrolling, and enforcing ordinances are incurred by communities, although noncompliance fines may help to offset these costs. Presuming that an ordinance results in
reduced property damage and/or need for eventual enforcement personnel response, a
preliminary cost evaluation may help to improve support and compliance o f ordinances.
Human-bear conflicts have been a persistent problem in many New Hampshire
communities, and as in other areas where black bears and people live in close proximity,
household and commercial garbage are major sources of conflict. The New Hampshire
Fish and Game Department (NHFG) has primary responsibility for managing black bears,
and in 2005 created a cooperative program with USDA Wildlife Services (WS) to
address human-bear conflicts. The basic approach has included an educational campaign
to influence human behavior, as well as both lethal and non-lethal methods. However,
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continued conflicts in 4 New Hampshire communities eventually resulted in enaction of
wildlife ordinances aimed at reducing such conflicts. In 2003 Lincoln passed the first
such ordinance after 4 years of high conflicts and a particularly bad year in 2001. The
neighboring town of Franconia enacted an ordinance in 2007, followed by Gorham
(2009) and Bethlehem (2010).
All ordinances attempt to reduce the availability of garbage by requiring residents
and businesses to securely store and properly dispose of household and commercial
garbage (Appendix B-D). Some towns have achieved measurable decline in conflicts
since enacting their ordinance (based on reporting rate), but there has been no assessment
of whether availability of anthropogenic attractants is actually lower in ordinance
communities. An evaluation of the effectiveness of ordinances to reduce conflicts and
availability of attractants in a community, and ultimately to reduce property damage,
impacts to agriculture, and/or threats to human safety, would provide critical information
for communities considering an ordinance as a local management strategy to reduce
human-bear conflicts.
Objectives

The primary objective of this study was to evaluate household and commercial
garbage in 3 towns with wildlife ordinances relative to 3 towns without wildlife
ordinances. Specific objectives were to:
1) compare the security of dumpsters in ordinance and non-ordinance
towns,
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2) compare the relative amount of household garbage available to black
bears in an ordinance and non-ordinance town,
3) estimate time spent by federal and state government agencies addressing
human-bear conflicts in New Hampshire from 2003-2011, and
4) evaluate cost of specialized containers and traditional storage devices to
achieve compliance with ordinances.
Methods

Six towns with documented human-bear conflicts in northern New Hampshire
were used: 3 with wildlife ordinances (Lincoln, Franconia, and Gorham) and 3 without
wildlife ordinances (Bartlett, Lancaster, Whitefield). All towns had <3,500 residents and
are in the highest regions of bear density (mean (1998-2011) = 0.22-0.37 bears/km2) in
New Hampshire within a contiguous area of approximately 105 km2 (Fig. 1-1). The
towns without ordinances were chosen because (like towns with ordinances) all had >100
reported human-bear conflicts from 1998-2010 (Fig. 3-1). The majority o f complaints
involved damage to property, perceived threat to human safety, and agricultural damage.
Compliance with curbside trash pick-up rules (as mandated by ordinances) was
measured to compare the availability of household garbage between an ordinance and
non-ordinance town. Gorham was the only study town that addressed curbside trash
pick-up with its ordinance, and Lancaster served as a comparator as it was the only non
ordinance town with curbside trash pick-up. Gorham’s mandate was that no garbage be
placed curbside before 0500 hr the day of pick-up.
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Figure 3-1. The total number of human-bear conflicts in each of the study towns
involving damage to property, a threat to human safety, and damage to agriculture (19982010),
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In Gorham, 54 houses were monitored on 3 randomly selected, non-adjacent
streets (Dublin Street, Union Street/Countryside Boulevard, and Church Street); 70
houses on 3 randomly selected, non-adjacent streets (William Street, Bunker Hill Road,
and Railroad Street) were monitored in Lancaster. Each house was assigned an
identification number and observed between 0430-0459 hr the morning o f scheduled
garbage pick-up. A house was marked in compliance if no garbage bags, garbage cans,
bins, or other containers with garbage and/or recyclables were in front of the house; any
such item in front of a house made it non-compliant. Monitoring occurred bi-weekly in
August 2011 and April-August 2012. Logistic regression was used to evaluate if a
relationship existed between having an ordinance and placing household garbage on the
curb before 0500 hr.
Subsets (>10) of dumpsters representing a variety of businesses within the 6 study
towns were identified for monitoring; each was assigned an identification number and the
GPS location was recorded. The initial status/state of the dumpster was described; this
included the number of lids and/or doors, the construction material, and the type(s) of
securing device. This initial description produced the basis for evaluating change in
dumpster status and the potential security status of dumpsters independent of operation.
A high security potential was assigned if a dumpster, its lids, and/or doors were
constructed of thick metal. This designation was assigned independent of proper use in
order to account for human-use error.
Dumpsters were identified as in or out of compliance when monitored; in towns
without ordinances, compliance was defined as secure against access by a bear. A
dumpster was considered in compliance if all openings were shut and securely fastened;
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it was non-compliant if any opening was not securely fastened. The security level for
each dumpster was recorded as high, medium, or low. Security was high if the dumpster
was a compactor, made entirely of thick metal, all openings were securely fastened,
and/or the dumpster was stored in an inaccessible building. A medium security level was
assigned if openings were securely fastened but made of plastic, thin metal, or wood, if
chains/cables were secure but too long or loose, or if padlocks or hooks were in place but
not closed. A low security level was assigned if the dumpster was open, if any opening
was not securely fastened shut, or if garbage was outside the dumpster. Signage
explaining how to properly use the dumpster or the danger of wildlife access to garbage,
and any evidence of bears accessing a study dumpster were noted. Monitoring occurred
biweekly April-August 2012. Logistic regression was used to evaluate if a relationship
existed between towns with and without ordinances relative to the security of dumpsters
and compliance.
Cost estimates of available bear-proof garbage storage devices and traditional,
garbage storage devices were collected from a variety of companies. Devices were
grouped based on storage type (can, enclosure, dumpster) and size (small, medium, large
for cans and dumpsters; single, double for enclosures). Average cost of each storage type
and size was compared between bear-proof and traditional equipment. Estimates of the
annual hours spent addressing human-bear conflicts by NHFG and WS personnel were
compiled for 2003-2011. Annual estimates of hours spent addressing human-bear
conflicts and costs of equipment distributed by WS personal for each study town were
compiled for 2005-2011. Trends between these numbers and the annual number of
reported human-bear conflicts were compared statewide. Trends between WS hours
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spent addressing human-bear conflicts within each study town and the number of town
conflicts were compared for 2005-2011; NHFG did not have town level estimates.

Results

Curb-side
A total 1,489 observations were made in the 2 towns. The majority of houses
were in compliance in both towns (94.5% in Gorham and 86.6% in Lancaster), but the
non-compliance rate in Lancaster was ~2.5 x higher than in Gorham (Table 3-1). In
Gorham, the range of compliance by street was 87.3-100.0% and in Lancaster was 75.494.8% (Table 3-1). More residents in Gorham than in Lancaster were in compliance of
the ordinance (i.e., that garbage be placed for pick-up no earlier than 0500 hr) (x2(l) =
27.49, P <0.001) Table 3-2); the bivariate relationship was weak.
Dumpsters
A total of 61 dumpsters were observed in August 2011 and April-August 2012.
Compliance ranged from 0-44%, averaging 29% in ordinance towns and 16% (45%
lower) in non-ordinance towns (Table 3-3). The security level was low for most
dumpsters in all towns (56-100%); high security level was variable and town-specific
ranging from 5-30% in ordinance towns and 0-39% in non-ordinance towns (Table 3-3).
The majority (68%) of dumpsters had the potential to be highly secure in ordinance
towns; conversely, only 39% had potential for high security in non-ordinance town.
Bartlett (90%) and Franconia (80%) had the highest potential for highly secure
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Table 3-1. Curb-side trash pick-up behavior between a town with an ordinance requiring
garbage be put on the curb no earlier than 0500 the day of pick-up (Gorham) and a town
without an ordinance (Lancaster).
Town

Ordinance:
Gorham

Street

Total
Houses

Complianc
e (% )

Dublin

26

96.8

NonCompliance
(% )
3.2

Union/Countryside

17

87.3

12.7

Church

12

100.0

0.0

94.5

5.5

mean
NonOrdinance:
Lancaster

William

24

87.9

12.1

Bunker Hill

27

94.8

5.2

Railroad

20

75.4

24.6

86.6

13.4

mean
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Table 3-2. Logistic regression analysis of the relationship between if a town has a
wildlife ordinance regulating curb-side trash pick-up and whether garbage is placed curbside before 0500 hr the day of pick-up (n = 124).
Predictor
Coef.

SE

Z

P

Ordinance

0.986

0.199

4.94

0.000

Constant

1.867

0.102

18.31

0.000
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dumpsters, and Lancaster the lowest (1%; Table 3-3). Actual observation of bears
accessing dumpsters was low in all towns ranging from 0 in Franconia to 5 in Bartlett
(Table 3-3).
Despite no wildlife ordinance, Bartlett’s dumpsters were the most secure; 44%
were in compliance and 39% had a high security level. Franconia (ordinance) followed
with 40% compliance rate and 30% high security level. Lancaster’s dumpsters (no
ordinance) were the least secure with 0% in compliance and 100% with low security
ranking (Table 3-3). Overall, dumpster security was about twice as high in ordinance
towns than non-ordinance towns; 29% in compliance and 18% ranked highly secure
versus 16% and 13%, respectively (Table 3-3). A significant (x2(l) = 15.87, P =0.00001)
positive (dumpster ordinance coefficient = 0.789), but weak (pseudo R2 = 0.02)
relationship was found between having an ordinance and whether or not dumpsters were
bear proof (Table 3-4). The data in non-ordinance towns were skewed by Bartlett’s high
rankings; removing Bartlett yielded only 1.5% compliance and 98% low security ranking
in non-ordinance towns. The relationship between ordinance and dumpster security
remained significant (y2(l) = 79.78, P <0.00000) and increased in strength (pseudo R2 =
0.165) with removal of Bartlett (Table 3-3). Conversely, Gorham appears to be an outlier
relative to Lincoln and Franconia in the ordinance group.
Cost
The cost of bear-proof garbage cans (n = 19) ranged from $45.00-569.00;
traditional garbage cans (n = 33) ranged from $9.88-266.67. The median cost of bearproof garbage cans was consistently more expensive than the median cost of traditional
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Table 3-3. Condition of dumpsters in the 6 study towns in relation to a wildlife ordinance and their level of actual and
potential security for preventing access by bears; high equals the most secure. Dumpsters with thick metal tops and/or doors
were considered to have the potential for high security.)
Town

Compliance
(%)

Security Level (%)

Potential High
Security (%)

Bear Access

3

High

Medium

Low

29

18

10

72

68

Lincoln

27

21

6

73

70

Franconia

40

30

8

62

80

0

Gorham

21

5

15

80

55

2

16

13

X

84

39

8

Bartlett

44

39

5

56

90

5

Lancaster

0

0

0

100

1

1

Whitefield

3

1

2

97

20

2

Average (All)

23

11

6

78

53

11

Ordinance Average

Non-Ordinance
Average

Table 3-4. The relationship between if a town has a wildlife ordinance and whether
dumpsters in the town are bear proof based on logistic regression analysis (n=61, Bartlett
included; n=51, Bartlett excluded).
Predictor
All towns

Coef.

SE

Z

p(z)

Ordinance

0.789

0.202

5SS

0.000

-1.683

0.159

-7.19

0.000

Ordinance

3.291

0.595

5.53

0.000

Constant

-4.18

0.582

-7.19

0.000

Constant
Bartlett Removed
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garbage cans of similar sizes. The smallest price difference was between small garbage
cans (~$45) and the largest was between medium-sized garbage cans (~$ 159) (Table 35). The range o f price for all 3 sizes of garbage cans overlapped at the high end for
traditional cans and the low end for bear-proof cans (Table 3-5). The cost of bear-proof
garbage enclosures (n = 8) ranged from $689.00-1,673.00; traditional enclosures (10)
ranged from $137.00-456.00. The median cost of single-sized bear-proof garbage
enclosures was ~$760 more expensive than traditional enclosures and double-sized bearproof enclosures were ~$ 1,000 more expensive (Table 3-5). Bear-proof dumpster (n =
13) costs ranged from $619.00-2,2432.25 and traditional dumpsters ranged from $70.40211.20; however, traditional dumpster cost estimates were based on information from a
single company. Bear-proof dumpsters consistently cost more than traditional dumpster
ranging from a minimal difference of ~$1,061 to a maximum of ~$2,221. Traditional
dumpster prices were based on a biweekly garbage collection schedule, and collection
fees were not incorporated into bear-proof dumpster costs. It is probable that collection
rates for bear proof dumpsters would be higher than traditional dumpster collection rates
because drivers would be required to exit their vehicle and handle each dumpster.
Federal and State Hours
On average, the NHFG dedicated 315 h annually (range = 169-451 h) addressing
human-bear conflicts from 2003-2011. Since 2005, WS averaged 448 h annually (20052011) with a minimum of 215 h in 2005 and a maximum of 835 h in 2010. The
combined time spent by the agencies addressing human-bear conflicts increased steadily
from 2003-2010, with a slight decline in 2011 (Fig. 3-2). Since 2008, WS has accounted
for the majority of time spent on conflicts, with NHFG time remaining relatively stable
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Table 3-5. Cost comparison ($) between bear proof garbage storage devices and traditional garbage storage devices: garbage
cans, enclosures, and dumpsters. Small cans are between 20-34 gallons, medium are 50-65 gallons, and large are 95-96
gallons. Single enclosure represent structures designed to store one garbage can and double enclosure store 2 garbage cans.
Small dumpster are 2-3 cubic yards, medium are 4-6 cubic yards, and large are 8 cubic yards.
Traditional
Median (n)
Cost range

Bear-Proof
Median (n)
Cost Range

Small

$32.00(19)

$9.88-179.00

$77.56 (7)

$45.00-259.00

$45.56

Medium

$99.97 (9)

$46.95-234.17

$259.00

$209.00-569.00

$159.03

$198.00

$79.98-266.67

$262.83

$229.00-299.00

$64.83

Single

$157.00 (5)

$137.00-219.00

$915.40(4)

$689.00-1,075.00

$758.40

Double

$307.00 (5)

$266.00-456.00

$1,311.50(4)

$1,002.00-1,673.00

$1,004.50

Small

$70.40 (1)*

n/a

$1,131.63 (8)

$619.00-1,214.40

$1,061.23

Medium

$132.00 (2)*

$105.60-158.40

$1,381.28(4)

$889.00-$l 788.25

$1,249.28

Large

$211.20(1)*

n/a

$2,432.25 (1)

n/a

$2,221.05

Size
Cans

Large

Cost Differential

Enclosure

Dumpsters

* Traditional dumpster prices were based on estimates from one company and represent a bi-weekly pick-up schedule.
+ Bear-proof dumpster costs do not incorporate pick-up costs

(Fig. 3-2). There was no meaningful correlation between the number o f hours spent by
NGFG and annual conflicts (r = 0.15); a positive, but weak correlation existed between
WS hours and annual conflicts (r = 0.34, p <0.000).
Annual hours dedicated to addressing human-bear conflicts by WS ranged from
0 h in Bartlett (2005), Lancaster (2005), and Whitefield (2005-2007) to 69 h in Gorham
(2010). WS dedicated the lowest average number of hours in Whitefield (~6 h) and
Lancaster (~6 h) and the highest average hours in Bartlett (~29) and Gorham (~30).
There was no meaningful correlation between the number of hours spent by WS and
annual conflicts in Lincoln (r = 0.056); however significant positive relationships existed
in the other towns (Fig. 3-3). There was a strong correlation between hours and conflicts
in Franconia (r = 0.794, p <0.0000) and Gorham (r = 0.785, p <0.0000), a moderate
correlation in Bartlett (r = 0.681, p <0.0000) and Whitefield (r = 0.557, p <0.0000), and a
weak-moderate correlation in Lancaster (r = 0.405, p <0.0000) (Fig. 3-3). It is important
to note that hours provided by both agencies, particularly NHFG, were estimates and that
employees were typically restricted to submit 40 h weekly.
Discussion
Town ordinances in New Hampshire appear to reduce the accessibility of
anthropogenic attractants to bears; however, they did not remove them completely as also
found in other studies (McCarthy and Seavoy 1994, Barach-Mordo et al. 2011).
Although less curb-side garbage was available in the ordinance town, overall availability
was low in both towns. The relatively high compliance may reflect the educational
campaign that focuses on the need to securely store garbage to reduce human-bear
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Figure 3-2. Annual reported human-bear complaints in New Hampshire from 2003-2011 (A) and annual number of hours
dedicated to human-bear conflicts by USDA Wildlife Services and NH Fish and Game Department in New Hampshire from
2003-2011 (B).
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Figure 3-3. Annual human-bear conflicts (dark bar) and hours spent by USDA Wildlife Services addressing conflicts (light
bar) for each of the 6 study towns (2005-2011). Pearson correlation coefficients representing the relationship between
conflicts and hours in each town are provided; * indicates significance (p <0.0001)

conflicts. It is also likely that the history of conflicts in these communities promotes
communication about avoiding conflicts through neighbors, family, and friends.
Despite the fact that the majority of households in the study towns treat their
garbage in accordance with ordinances, a few in non-compliance can create the
opportunity for continued conflict. Further, monitoring only curb-side garbage neglects
to capture behaviors regarding the potentially larger problem of garbage storage.
Conflicts with household garbage also occur, and may be more common at the more
sparsely populated edges of communities where garbage pick-up services are not
available. Spatial analysis of conflict locations would help identify and interpret this
dynamic (Merkle et al. 2011). The location of conflicts is key to focus ordinance
enforcement and educational efforts regarding garbage handling that is the primary
source o f conflict.
Potential bear access to commercial garbage through insecure dumpsters was high
in all communities despite ordinance towns having more dumpsters in compliance (29%)
than non-ordinance towns (16%) (Table 3-3). The majority o f dumpsters in all
communities were unsecure, with only 11% highly secure; surprisingly, despite no
ordinance, Bartlett’s dumpsters were the most secure (44%). All study towns exist in
close proximity to productive bear habitat of high bear density, but Bartlett is the least
developed of the towns with minimal residential concentration around a town center. All
Bartlett dumpsters were adjacent to large tracts of forest, whereas more than half of
dumpsters in the other towns were within a more developed town center; predictably,
Bartlett also had the most observations (n = 5) of bears accessing dumpsters. The
proximity to continuous bear habitat probably explains both the higher security rating and

bear activity in Bartlett, and possibly the lower diligence in towns with a more discrete
suburban/urban buffer.
Despite the low percentage of highly secure dumpsters, well over half of
dumpsters in ordinance towns had the capability of being highly secure. This difference
was explained by improper use of chains, locks, latches, or clips and lack of maintenance,
such as not replacing broken locks/latches. The relative ease in properly securing a
dumpster may influence its proper use as certain types, such as those with heavy lids
and/or heavy bars are more challenging to operate. Providing dumpsters with side doors
that are secured by a latching or clip system may increase proper use. However,
numerous dumpsters of this kind were monitored during the study, and despite their
relative ease of use, they were often open and/or unlatched. The low compliance
suggests that ordinances require routine enforcement to encourage proper use, as found in
Aspen, Colorado where enforcement was effective at reducing the number o f dumpsters
in violation (Baruch-Mordo et al. 2011).
Another reason for lax behavior may be due to infrequent conflicts at dumpsters.
If bears are not accessing garbage, there may be little incentive to maintain and/or
properly fasten doors and lids after use. However, even replacement o f an unsecure
dumpster that was accessed by bears with a secure model failed to produce compliance at
one monitored site. It is likely that lack of education, incentive, and enforcement all
contribute to non-compliance; enforcement is a vital component of achieving success in
many wildlife conservation programs (Keane et al. 2008). Despite the ability to securely
store garbage, many choose not to take the necessary steps to ensure security. Routine
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monitoring and enforcement of ordinance regulations may provide the motivation to
maintain high security dumpsters.
The large number of unsecure dumpsters in Lincoln may be a result of
diminishing interest in the ordinance and/or human bear conflicts. Before enacting their
ordinance (2003), Lincoln averaged 17 reported conflicts per year with an all time high of
27 complaints in 2001. The number of reported complaints was similar to pre-ordinance
numbers the first 2 years of the ordinance, but then dropped to only 2-3 complaints for 3
years. It is possible that in the face of relatively frequent interactions with bears and the
additional motivation provided by the ordinance, compliance was high, but over time as
conflicts declined, compliance waned, and/or enforcement also declined. A better
understanding of this relationship may help develop long-term educational campaigns
and enforcement strategies to maintain constant, high compliance.
Lack of knowledge about ordinances may also influence compliance. If residents
and/or business owners are unaware that a wildlife ordinance exists in their town or o f the
exact regulations, then compliance is unlikely. Even those aware may intentionally
disregard the ordinance because of increased costs associated with purchasing new bearproof storage equipment. Although the initial cost of bear proof dumpsters, garbage cans,
or other secure storage devices are typically higher than traditional storage devices, the
relative cost of new equipment versus potential property damage and fines should
balance. Increased enforcement with public outreach targeting short-term versus long
term costs of proactively preventing conflicts may help encourage compliance by
residents and business owners.
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In general, increase in human-bear conflicts coincides with increase in the time
that government agencies dedicate to conflicts; however, achieving declines\ in conflicts
may not result in less time spent addressing conflicts. Fewer conflicts may allow agency
employees more time to dedicate to each conflict, potentially improving the impact of
individual education, but not reducing the overall time spent by the agency. Additionally,
time spent addressing conflicts may not be a good measure of the human-bear conflict
environment due to variability of individual bears, people, and/or attractants.
Due to the high diversity of attractants, it is difficult for communities to
completely eliminate all possible sources of human-bear conflicts (Merkle et al. 2011).
Wildlife ordinances that require residents, businesses, and visitors to securely store
household and commercial garbage is a potentially useful method to reduce attractants
and conflicts; however, incorporating proper enforcement and education are probably
integral to achieve maximal compliance. Although ordinances transfer some of the
responsibility of managing human-bear conflicts to town officials, it is important that
wildlife managers provide outreach and handle certain conflicts directly. Communities
considering wildlife ordinances should realize that an ordinance without enforcement will
likely not achieve optimal compliance. Likewise, educational outreach would be
paramount to promote and achieve compliance to further reduce conflicts, property
damage, and lethal removal of bears.
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SUMMARY CONCLUSIONS AND RECOMMENDATIONS

This study indicates that ordinances can be an effective management tool for
addressing the primary source of human-bear conflicts, the availability of anthropogenic
attractants. However, it also indicates that despite strong support for ordinances and the
public’s understanding of their role in human-bear conflicts, reducing attractants within
communities will require more effort than simply enacting an ordinance. The following
should help managers evaluate the current management strategy and improve the
effectiveness of wildlife ordinances in reducing anthropogenic attractants, and likewise,
related human-bear conflicts in New Hampshire.
1) There has been a 20% state-wide decline in conflicts over 14 years; however,
annual conflicts still average 638.
2) Sources of conflicts vary regionally across New Hampshire, particularly the
contribution o f birdfeeders and garbage. Birdfeeders were the largest cause of
conflicts in the 4 southern regions (25-33%), but were only about half as much in
the White Mountains and North regions, ranking 4th behind garbage, safety, and
general property. Garbage is the #1-2 conflict in the North and White Mountains
regions (22-28%), but of minor concern in southern regions (2-3%). There is a
regional shift in seasonal peak of conflicts with southern regions peaking in MayJune and northern regions in June-July.
3) Lincoln’s wildlife ordinance effectively reduced conflicts by ~56% over 8 years;
however, it took 2 years before conflicts dropped below the pre-ordinance level.
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4) This 2-year lag may be a result of increased awareness that assistance is available,
thereby increasing reporting rate, and time associated with gradual conforming
with the ordinance.
5) Franconia and Gorham have not realized sustained reductions in conflicts since
ordinance enactment. This may be the result of the same factors presumably
causing a similar lag in Lincoln, and that 2010 was a high year for conflicts state
wide.
6) Periodic assessments of wildlife ordinances would help verify time lags
associated with human behavior, and high conflict years caused by fluctuation o f
important seasonal forage.
7) Ordinance compliance was high with regard to residential garbage (>90%), but
not with commercial garbage (29%).
8) Enforcement might elevate compliance by increasing awareness of expected
behaviors, and creating a negative association with behaviors that create
anthropogenic attractants.
9) Support for ordinances was high in both ordinance and non-ordinance towns.
10) Education and outreach should improve ordinance efficacy given the lack of
awareness of ordinances (22-57%), but their strong public support (81%).
11) The impacts of seasonal residents and visitors were not captured in the survey, but
this demographic group likely contributes to human-bear conflicts; an evaluation
of this constituency would be helpful.
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12) Seasonal and annual availability of natural forages influences conflict rate;
however, if anthropogenic food sources are reduced overall, conflict rates should
decline regardless of the relative availability of natural forage.
13) Elimination of conflicts is presumably not possible, but measurable reduction is
achievable with effective ordinances. Given their high public support and low
cost, local ordinances should be included in strategic management plans to reduce
human-bear conflicts.
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APPENDIX B. LINCOLN, NH WILDLIFE ORDINANCE

Town of
Lincoln, New Hampshire
Selectmen’s Wild Animal Ordinance
Lincoln is a resort and recreational com m unity with a large num ber o f transient visitors and
guests. A major portion o f the town consists o f W hite M ountain National Forest, h om e to an everincreasing number o f w ild animals. This ordinance is adopted in an effort to assist our residents
and guests in peacefully coexisting with the w ild anim als upon w h o se habitat w e are infringing.
A lso, this ordinance is intended to enhance freedom and safety o f m ovem ent in public areas o f
town.
In recognition that these animals are w ild and should be left alone for the w elfare and safety o f
both the anim als and our residents and guests, it is hereby enacted b y the
Board o f Selectm en that:
I. N o person shall engage in the practice o f baiting w ild animals.
• For purposes o f this ordinance, baiting shall m ean the placing o f any food or
other substances so as to lure or attract w ildanim als.
• For purposes o f this ordinance, w ild animals shall include furbearing and gam e
anim als as defined by N H R S A 207:1.
II. N o person shall loiter within 100 feet o f the solid w aste dumpsters nor shall they
k now ingly approach within 100 feet o f any w ild animal within the zon in g confines o f the
Tow n o f Lincoln.
III. A ll dom estic and com m ercial refuse must be placed in one o f the
follow ing:
• A building, house or garage that is inaccessible to w ildlife
• A w ild life resistant container
• A container that is placed in a w ild life resistant enclosure
• D eposited at an appropriate tow n disposal site.
The provisions o f this Ordinance shall apply to all persons except those licensed by the State o f
N ew Hampshire, Department o f Fish and Game.
Any person w ho know ingly violates the provisions o f this ordinance shall be guilty o f a violation
and subject to a fine o f not more than $500.
A person may choose to pay a civil forfeiture o f $25 to the Tow n Clerk within 48 hours o f the
time notice o f violation is provided and shall there by w aive the right to be heard in district court
and shall not be prosecuted for that offense. For each subsequent offense by the sam e person, the
amount o f civil forfeiture shall be $50. H ow ever, civil forfeiture m ay not be paid after three (3)
offenses in one (1 ) year, but rather their case shall be disposed o f by district court proceedings
and fines.
This ordinance shall be effective A ugust 4, 2003
T ow n o f Lincoln
By its Board o f Selectm en
Deanna Huot

Peter M oore

Patricia M cTeague
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APPENDIX C. FRANCONIA, NH WILDLIFE ORDINANCE

Town o f Franconia, New Hampshire
Wildlife Animal Ordinance

This ordinance is adopted in an effort to assist our residents and guests in
peacefully coexisting with the wild animals in our town. In recognition that these
animals are wild and should be left alone for the welfare and safety o f both the animals
and our residents and guests, it is hereby enacted by the Board of Selectmen that:
1) No person shall engage in the practice of baiting wild animals
• For purposes of this ordinance, baiting shall mean the placing of any food
or other substances so as to lure or attract wild animals
• For purposes of this ordinance, wild animals shall include fur-bearing and
game animals as defined by NH RSA 207:1
2) All domestic and commercial refuse must be placed in one of the following:
• A building, house or garage that is inaccessible to wildlife.
• A wildlife resistant container.
• Deposited at an appropriate town disposal site.
The provisions of this Ordinance shall apply to all persons except those licensed
by the State of New Hampshire, Department of Fish and Game.
Any person who knowingly violates the provisions of this ordinance shall be
guilty of a violation and subject to a fine of note more than $500.
A person may choose to pay a civil forfeiture of $25 to the Town Clerk within 48
hours of the time of notice of violation is provided and shall thereby waive the right to be
heard in district court and shall not be prosecuted for that offense. For each subsequent
offense by the same person, the amount of civil forfeiture shall be $50. However, civil
forfeiture may not be paid after three (3) offenses in one (1) year, but rather their case
shall be disposed of by the district court proceedings and fines.
This ordinance shall be effective September 3, 2007
Town of Franconia
By its Board of Selectmen

Carl Belz

Richard McLeod

Carleen Quinn
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APPENDIX D. GORHAM, NH WILDLIFE ORDINANCE

TOWN OF GORHAM NEW HAMPSHIRE
WILD ANIMAL ORDINANCE

The town of Gorham is a resort and recreational community with a large number of
transient visitors and guests. It borders not only the Androscoggin River, but also the
White Mountain National Forest, home to an ever-increasing wildlife population. This
ordinance is enacted in an effort to assist our residents and guests in peacefully coexisting
with the wild animals upon whose habitat we are infringing. This ordinance is intended
to, primarily, enhance freedom and safety of movement in public areas of Town.
•

In recognition that these animals are wild and should be left alone for the welfare and
safety of both the animals and our residents and guests, it is hereby enacted by the Board
of Selectmen that:
1) All domestic and commercial refuse must be placed in one of the following:
1. A building, house or garage that is inaccessible to wildlife.
2. A wildlife resistant container (Commercial dumpsters that are secured
with a locking mechanism).
3. A container that is placed in a wildlife resistant container.
2) All refuse that is put out for curbside pick-up shall not be placed at the curb until
5 AM on the actual day of pickup.
The provisions o f this ordinance shall apply to all persons and businesses located in the
Town of Gorham except those licensed by the Sate of New Hampshire, Department of
Fish and Game.
Any person who knowingly violates the provisions Of this ordinance shall be guilty of a
violation and subject to a fine of not more than $100.00.
A person may choose to pay a civil forfeiture of $25.00 to the Town Clerk/Tax Collector
within 48 hours of the time of notice of violation and shall thereby waive the right to be
heard in district court and shall not be prosecuted for that offense. For each subsequent
offense by the same person or business, the amount of civil forfeiture shall be $50.00.
However, civil forfeiture may not be paid after three (3) offenses in one (1) year, but
rather their case shall be disposed of by District Court proceedings and fines.
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APPENDIX E. SURVEY INSTRUMENT

Human-Bear Conflict Management Survey for Northern New Hampshire
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Section 1: Landowner knowledge and attitudes towards black bears.
1. Which of the following natural food sources will black bears use as food?
Select all that apply.
Fruits
Plants/vegetation
Insects
Carcasses of dead animals
Nuts
Fawns/moose calves

97.9%
90.3%
74.7%
50.6%
87.1%
31.1%

2. Which of the following are potential human-associated food sources used by black
bears in New Hampshire? Select all that apply.
Birdseed
Compost
Garbage
Domestic animal food
(livestock/poultry/pets)
Livestock/poultry/beehives
Pets
Cultivated fruit bushes/trees
Vegetable gardens

98.9%
65.0%
98.8%
70.2%
64.0%
25.3%
89.7%
64.3%

3. True or false, black bears need supplemental food sources in order to survive in New
Hampshire?
True
False
Unsure

7.0%
82.7%
10.3%

4. During which season(s) are black bears likely to be actively looking for food in New
Hampshire? Select all that apply.
Winter
Spring
Summer
Fall

2.8%
96.5%
67.8%
82.0%
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5.

Using your best estimation, which o f the following best describes the size of the black
bear population in your area?
Increasing in size
Stable in size
Decreasing in size
Do not know

25.3%
47.3%
7.3%
20.1%

6. In your opinion, should the black bear population in your area be increased, remain
the same, or be decreased?
Increased
Remain the same
Decreased
No opinion
Do not know

5.6%
63.0%
11.8%
8.8%
10.8%

7. In your opinion, what is the most important reason the population should be
increased? Only select one.
To increase the number of wildlife watchers
that come to my town
To improve the chance of seeing a bear
To improve hunter success rates
To increase the number of hunters that come to
my town
The ecosystem needs more bears

4.8%
19.2%
17.6
4.0%
62.4%

8. In your opinion, what is the most important reason the population should be
decreased? Only select one.
To reduce human-bear conflicts
To protect people’s property
To protect agriculture such as crops and/or
livestock
To improve human safety
To improve pet safety

60.4%
27.0%
10.4%
18.7%
3.9%
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9. How would you rate N ew Hampshire Fish and Game’s black bear management
program in your area?

Excellent
Good
Fair
Poor
Do not know

16.8%
42.4%
9.8%
2.5%
28.6%

10. Below are a series of statements about your feelings toward black bears. Please select
the box that best shows how much you agree or disagree with each of the statements
listed.

Coexisting with bears is a normal
part of living here
Bears are causing unacceptable
levels o f damage to landowners’
properties within my town
I feel unsafe knowing bears are
on my property
I feel uncomfortable when I see
bears on my property
I feel uncomfortable when I see
bears in the wilderness
Bears accustomed to being
around people are more
dangerous than bears that have
little/no experience with people
It is not good for bears to have
access to human related food
sources

Strongly

A gree

Neutral

D isagree

Strongly

62.3%

33.0%

2.7%

1.8%

0.2%

2.1%

7.0%

19.5%

45.2%

26.2%

3.4%

7.9%

13.7%

38.3%

36.7%

0.6%

4.0%

17.6%

34.9%

28.9%

2.2%

9.6%

10.7%

33.8%

44.7%

31.2%

40.1%

16.1%

8.7%

3.9%

64.4%

29.9%

3.4%

1.5%

0.8%
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11. Below are a series o f statements about your opinion regarding the amount o f
threat black bears pose in your town. Please select the box that best shows
how much threat you believe bears cause to each o f statements listed.

To personal property such as
birdfeeders, garbage cans,
grills, windows, doors
To livestock, poultry, and/or
beehives
To crops; vegetables, fruits, and
flowers
To pets
To human safety

No
Threat

Slight
Threat

Moderate
Threat

Large
Threat

Do Not
Know

3.1%

25.9%

41.2%

28.1%

1.3%

17.6%

37.3%

22.8%

5.7%

16.6%

11.5%

42.4%

29.9%

8.7%

7.5%

40.2%
30.2%

38.3%
52.6%

9.0%
11.2%

1.9%
3.3%

10.6%
2.9%

Section 2: Landowner experiences, behaviors, and attitudes toward bears on their
property and in their town.

12. Which of the following resources and or activities do you have on your property?
Select all that apply.
Flower Garden
Fruit Trees/Bushes
Vegetable Garden
Poultry
Bees
Cows/Horses/Llamas/Alpacas
Sheep/Goats

79.6%
63.1%
57.2%
5.8%
3.2%
3.1%
0.8%

13. Do you use bear proof containers/structures to store potential bear attractants such as;
garbage, birdseed, pet food, livestock/poultry feed, and/or compost?
Always
Usually
Sometimes
Rarely
Never

51.5%
24.0%
5.0%
5.7%
13.8%
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14. During which seasons do you provide food for birds? Select all that apply.
Winter
Spring
Summer
Fall
Never

59.6%
20.1%
18.8%
19.9%
33.6%

15. If you have curbside garbage pick-up, when do you put your garbage out?
Always the morning of pick-up
Usually the morning of pick-up
Usually the night/day before pick-up
Always the night/day before pick-up
I don’t have curbside pick-up

30.2%
2.4%
0.7%
0.6%
66.1%

16. Have you ever seen a bear on your property?
Yes
No

93.4%
6.6%

17. Approximately how many times per year do you notice bears on your property?
Multiple times per week
Multiple times per month
Multiple times per year
1-2 times per year

4.3%
12.0%
39.0%
45.2%

18. Typically what seasons do you most commonly notice bears on your property?
Select all that apply.
Winter
Spring
Summer
Fall

0.5%
71.1%
69.8%
37.3%
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19. What kind of activity was the bear engaged in? (If bears visit your property
repeatedly select the most common activity they engage in).
Passing through and/or feeding on non-human associated food at
the edge of my yard/woods
Came to human-associated food sources and left with human/pet
presence
Came to human-associated food sources and did not leave with
human/pet presence
Came to human-associated food sources and bluff charged and/or
forced pets and people away

76.3%
24.4%
8.2%
2.3%

20. Which food sources was the bear feeding on or investigating? Select all that apply.
Birdseed/feeder
Fruit trees or shrubs
Garbage
None
Garden; vegetable or flower
Barbecue grill
Compost
Human food inside building or vehicles
Birdhouse
Poultry, livestock, or beehives
Pet or livestock food

39.4%
35.7%
25.9%
19.9%
10.5%
9.7%
7.9%
4.6%
3.4%
3.4%
2.5%

21. Has a bear caused damage to your property?
Yes
No

44.0%
56.0%

22. What was damaged by the bear? Select all that apply

Birdfeeder
Garbage was scattered
A building or vehicle
A container storing garbage or pet, livestock, poultry feed
Other
Garden; vegetable or flower
A structure associated with agriculture such as a beehive or fence
Livestock, poultry were injured/killed

56.6%
33.8%
28.8%
18.1%
21.3%
12.0%
7.1%
4.5%
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23. How would you describe the level o f damage on your property due to bears?

Extreme damage
Moderate damage
Slight damage

3.0%
16.7%
80.3%

24. Have you ever officially reported a bear on your property to a wildlife or law
enforcement agency?
Yes
No

26.7%
73.3%

25. What agency did you report your complaint to? Select all that apply.
New Hampshire Fish and Game
Your town’s police department
New Hampshire State Police
Do not remember
United States Department of Agriculture’s Wildlife Services
United States Forest Service

61.5%
36.5%
12.5%
5.2%
4.2%
1.0%

26. Below are 9 statements about black bears in your town. Please select the box that
best shows how much you agree or disagree with each statement.

I enjoy knowing black bears are in
my town even if I never see them
I enjoy seeing bears on my
property no matter what they are
doing
The presence of black bears in my
town improves the quality of life
in my town
It is important for black bears to
exist in my town because they
improve recreation activities such
as hunting or wildlife viewing
It is important for black bears to
exist in my town because they
indicate a healthy and diverse
landscape
There are no benefits to having "
black bears in my town

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

31.8%

37.9%

20.8%

7.2%

2.3%

15.5%

32.7%

26.0%

20.3%

5.6%

12.2%

22.6%

41.0%

18.0%

6.2%

14.1%

33.5%

29.4%

15.8%

7.2%

22.5%

43.7%

20.2%

9.1%

4.4%

3.9%

8.8%

18.4%

36.9%

32.0%
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Black bears should not exist in my
town because they damage
people’s property
Black bears should not exist in my
town because they are a threat to
human safety
Black bears should not exist in my
town because they are a threat to
crops, livestock, bees, and/or pets

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

2.4%

5.3%

14.3%

37.0%

41.0%

2.5%

5.5%

12.7%

35.6%

43.3%

2.2%

5.5%

16.6%

37.9%

37.9%

Section 3: Landowner knowledge, behaviors, and attitudes toward human-bear
conflict management.

27. Is there a human-bear conflict management program in New Hampshire?
Yes
No
Unsure

47.8%
1.3%
50.8%

28. What agencies are responsible for this human-bear conflict management program?
Select all that apply.
New Hampshire Fish and Game
The United States Fish and Wildlife Service
The United States Forest Service
The United States Department of Agriculture’s Wildlife Services
Do not know
New Hampshire Division of Forest and Lands

89.3%
19.7%
16.6%
14.8%
7.2%
11.8%

29. Is it illegal to intentionally feed bears in New Hampshire outside of the scheduled
black bear hunting season? (This does not include baiting bears during a select period
of time for hunting).
Yes
No
Unsure

58.4%
7.3% .
34.4%
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30. A bear damages your grill/garbage can/birdfeeder. Select the box that best
represents your level o f support fo r each o f the 4 possible responses that could be
used to deal with this situation.

Leave the bear alone or
monitor the situation
Punish the bear through
hazing techniques
Capture & relocate the bear to
an area away from town
Destroy the bear

Strongly
Support

Moderatel
y Support

Neutral

Slightly
Support

Do Not
Support

52.5%

26.7%

6.7%

6.0%

6.9%

12.5%

24.5%

15.0%

13.8%

34.3%

16.3%

17.0%

15.1%

21.2%

30.4%

0.7%

1.7%

3.5%

5.0%

89.2%

31. A bear breaks into your car or shed. Select the box that best represents your level o f
support fo r each o f the 4 possible responses that could be used to deal with this
situation.

Leave the bear alone or
monitor the situation
Punish the bear through hazing
techniques
Capture & relocate the bear to
an area away from town
Destroy the bear

Strongly
Support

Moderately
Support

Neutral

Slightly
Support

Do Not
Support

29.0%

25.2%

10.0%

13.9%

21.8%

21.8%

25.5%

11.6%

13.9%

27.3%

29.0%

23.3%

2.0%

3.5%

9.7%
4.8%

18.1%
6.9%

19.9%
82.9%

32. A bear breaks into your home. Select the box that best represents your level o f
support fo r each o f the 4 possible responses that could be used to deal with this
situation.

Leave the bear alone or
monitor the situation
Punish the bear through
hazing techniques
Capture & relocate the bear
to an area away from town
Destroy the bear

Strongly
Support

Moderately
Support

Neutral

Slightly
Support

Do Not
Support

13.7%

12.5%

8.4%

12.2%

53.2%

26.8%

21.6%

9.3%

12.5%

29.9%

52.6%

21.9%

4.7%

10.1%

10.7%

13.1%

9.1%

6.0%

9.1%

62.7%
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33. A bear is in your neighborhood feeding on human food sources and charges at you,
your neighbors, and/or your pets. Select the box that best represents your level o f
support fo r each o f the 4 possible responses that could be used to deal with this
situation.
Strongly
Support

Moderately
Support

Neutral

Slightly
Support

Do Not
Support

12.6%

11.5%

10.1%

12.2%

53.6%

29.4%

21.6%

8.2%

12.7%

28.1%

57.4%

17.6%

4.8%

10.7%

9.6%

18.0%

14.2%

7.2%

9.6%

51.0%

Leave the bear alone or
monitor the situation
Punish the bear through
hazing techniques
Capture & relocate the bear
to an area away from town
Destroy the bear

34. Below is a list of management techniques to reduce human-bear conflicts. Please
RANK each of these techniques based on how successful you feel they are using the
scale below. Each level of success from the scale can only be selected once. A
management technique should be considered successful if it is able to solve an
existing problem and increases the chance that the same problem won’t occur again.

Haze (punish/scare)
bears that search for or
access human food
sources
Relocate bears that
search for or access
human food sources
Destroy bears that
search for or access
human food sources
People should be
responsible for making
sure that human
associated food
sources are not
accessible to bears

Most
Successful

Successful

Slightly
Successful

Least
Successful

8.3%

31.5%

41.6%

18.6%

All
Responses

3.2%

38.0%

41.9%

16.9%

Answered
Correctly

16.7%

38.0%

38.2%

7.1%

5.8%

41.6%

45.5%

7.2%

15.7%

13.9%

10.1%

60.3%

11.6%

10.7%

7.2%

70.5%

All
Responses
Answered
Correctly
All
Responses
Answered
Correctly

80.7%

11.2%

4.8%

3.4%

All
Responses

79.4%

10.0%

4.8%

5.8%

Answered
Correctly
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35. Does your town have a wildlife ordinance that requires the restriction of wildlife
access to human food sources?
Yes
No
Unsure

20.9%
12.3%
66.7%

36. Please select all of the activities that your town’s wildlife ordinance regulates.
All garbage must be placed in a building, container, or enclosure that is
secure from wildlife access
No intentional feeding o f wildlife, unless permitted by New Hampshire
Fish and Game for the purpose of hunting
All garbage set out for curbside pick-up cannot be placed on the curb
before 5 a.m. the day of pick-up
All garbage must be deposited at an appropriate town disposal site
No feeding birds from April 1st through November 31st
Do not know

58.5%
52.1%
40.7%
32.6%
22.7%
21.9%

37. Do you obey your town’s wildlife ordinance?
Yes
No
Prefer not to answer

90.9%
2.5%
6.6%

38. I obey my town’s wildlife ordinance because... Select all that apply. (After
answering go to question 43)
I want to protect bears from being killed or injured because of their
nuisance behaviors
I is my responsibility to help prevent bears from looking for food
sources in my town
I want to prevent damage from bears to my property and my neighbors’
properties
I want to protect myself, neighbors, and/or domestic animals form bears
It is the law
Other

81.3%
80.2%
74.5%
70,9%
58.8%
10.2%
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3 9 .1 do not support my town’s wildlife ordinance because.... Select all that apply.
(After answering go to question 43)
I don’t know all/any of the regulations of my town’s wildlife ordinance
It won’t stop bears from coming to my property
Other
I should be able to feed wildlife on my property if I want to
I should be able to do what I want on my property
I don’t want bears to stop coming to my property
It puts too much of a burden on me
It puts too much of a monetary burden on me

65.2%
15.9%
9.4%
11.6%
10.1%
7.3%
4.4%
1.5%

40. If my town proposed a wildlife ordinance requiring residents to change their
behaviors in order to reduce human-bear conflicts I would support it.
Yes
No
Prefer not to answer

82.7%
9.2%
8.2%

41. I would support a wildlife ordinance in my town because
(After answering go to question 43)

Select all that apply.

People should share the responsibility in discouraging bears from
accessing human food sources
Preventing access to human food sources results in healthier, safer bears
Wildlife ordinances are successful in reducing human-bear conflicts
Other

42. 1 would not support a wildlife ordinance in my town because
apply.

91.4%
79.4%
53.9%
7.8%

Select all that

Wildlife ordinances do not reduce human-bear conflicts
Other
Wildlife ordinances put too much of a monetary burden on people
People should be allowed to feed wildlife on their property if they want
to
Wildlife ordinances put too much of a burden on people

44.6%
33.3%
18.6%
17.6%
15.8%
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43. Below are a series of statements about wildlife ordinances. Please select the box
that best shows your level of agreement or disagreement with each statement.
Strongly
Agree

A gree

Neutral

D isagree

Strongly
D isagree

66.7%

23.5%

5.8%

2.6%

1.4%

56.4%

29.0%

8.5%

3.7%

2.5%

29.6%

19.3%

23.1%

17.6%

10.5%

64.8%

30.3%

3.4%

0.6%

0.9%

26.0%

36.8%

29.0%

6.3%

2.0%

W ildlife ordinances put too much
o f a monetary burden on people

2.4%

4.2%

28.1%

34.9%

30.4%

W ildlife ordinances put to o much
o f a burden on people

2.2%

3.8%

20.9%

36.2%

36.9%

I support a w ild life ordinance that
prevents people from intentionally
feeding bears
I support a w ild life ordinance that
requires people to keep human
food sources/attractants stored in
buildings or enclosures that are
inaccessible to w ild life
I support a w ild life ordinance that
allow s bird feeding only during
winter months
People should share responsibility
in m anaging human food
sources/attractants to prevent bears
from searching for food in tow n
W ildlife ordinances are successful
at preventing/reducing human-bear
conflicts

Section 4: Landowner demographics.

44. Approximately how far is your property from the center o f town? For this question
use your town’s U.S. Post Office as the center of town.
1 mile
1-3 miles
4-5 miles
5 miles

38.4%
40.7%
13.2%
7.6%
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45. Which category best describes the size of your property?

< 1 acre
1-5 acres
6-15 acres
16-40 acres
41-80 acres
> 80 acres

43.1%
36.7%
10.1%
4.8%
2.4%
2.8%

46. How many years have you lived at this address?
< 1 year
1.1%
1-5 years
15.0%
36.4%
6-15 years
16-30 years
26.7%
> 3 0 years
20.7%

47. Is the address this survey was sent to the only address you live at?
Yes
No

89.1%
10.9%

48. Approximately how many months per year do you live at this address?
< 1 month

3.2%

1-3 months

5.8%

4-6 months

19.3%

> 6 months

71.6%

49. What seasons do you spend at this address? Select all that apply.
Winter
Spring
Summer
Fall
50. Where is your other home?

80.5%
86.4%
83.1%
90.3%

51. How many people live in your household?
2.2 people

52. Which age category do you fall into?
18-29
30-39
40-49
50-59
60-69
70 and over

1.5%
4.7%
14.0%
29.0%
31.0%
19.8%

53. Which of these categories best describes your
Less than $10,000
$10,000-$ 19,999
$20,000-$39,999
$40,000-$69,999
$70,000-$99,999
$100,000-$ 129,999
$130,000-$ 159,999
$160,000-$ 189,999
$190,000-$219,999
>$130,000

lousehold income in 2010?
2.1%
7.6%
18.6%
32.7%
18.0%
10.6%
3.8%
1.3%
1.6%
3.6%

54. What is the highest level of formal education you have received?
Less than a high school diploma
High school diploma or GED
Some college
Associate or trade school degree
Bachelor degree
Graduate or professional degree
55. What is your race or ethnic background?
White or Caucasian
Hispanic
Asian or Pacific Islander
Native American
African American

0.8%
19.2%
15.6%
25.3%
23.7%
?

98.4%
0.2%
0.2%
1.1%
0.1%

56. What is your gender?
Male
Female

58.5%
41.5%
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57. Which of the following categories best describes any organizations you belong to?
Select all that apply.
Hunting or fishing organizations
Wildlife conservation organizations
Land conservation organizations
Outdoor recreation organizations
Environmental/outdoor education organizations
Other
None

17.3%
14.0%
14.5%
27.7%
14.0%
18.2%
40.1%

58. What types of outdoor recreation activities have you participated in during the past
year? Select all that apply.
Camping
Hiking
Hunting
Fishing
Bird watching or wildlife viewing
Snowmobiling
ATVing
Nordic/alpine skiing/snowboarding
Snowshoeing
Rock/ice climbing
Mountain/road biking
Boating/canoeing/kayaking
Other
None

36.6%
65.9%
17.6%
33.0%
49.0%
12.9%
10.1%
40.7%
10.9%
3.5%
6.5%
11.7%
4.2%
1.2%

59. Have you ever hunted bears?
Yes
No

12.5%
87.5%
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60. What method did/do you use to hunt bears? Select all that apply.
Dogs
10.8%
Bait
21.6%
Other
67.6%
61. If you have any additional comments, questions, or concerns regarding humanconflicts or this survey please use the space below to address them.

APPENDIX F. SURVEY COVER LETTER

Dear N ew Hampshire Landowner,
I am writing to ask your help in a study o f human-bear conflicts for N ew
Hampshire Fish and Game Department (NHFG) and the University o f N ew
Hampshire (UNH). I am looking for input from landowners in northern N H
regarding their experiences and opinions in relation to nuisance bears. Through
your participation I hope to help towns and wildlife officials better manage
nuisance black bears and reduce conflicts between people and bears.
You have been selected randomly to participate in this study with
approximately 5,000 others from 6 N ew Hampshire tow ns (Bartlett, Franconia,
Gorham, Lancaster, Lincoln, and W hitefield). The survey will require about 1530 minutes to complete. Your participation is com pletely voluntary. I f you
choose to participate you have the option o f completing the attached booklet OR
use the following web address to complete an online version o f the survey:

www.survevmonkey.c om/s/nhbears
Please only complete one version o f the survey (paper or online). Y our answers to
the survey questions will be confidential. Y our participation in this survey will be
greatly appreciated.
Thank you for your tim e and if you have any questions feel free to contact me.

Sincerely,

Jaclyn Comeau, W ildlife Ecology Graduate Student
40B James Hall
Department o f Natural Resources and the Environm ent
University o f N ew Hampshire
Durham, N H 03824
603-991- 9979
ivx23@ wildcats.unh.edu
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APPENDIX G. SURVEY REMINDER CARD

This is a reminder that your participation has been requested for a study on
human-bear conflicts in northern New Hampshire. Your participation will contribute to
improving the management of bears and the quality of life for bears and residents within
your community. I ask that you please complete the survey no matter your experience or
level of understanding of bears. All information is useful!
Please use the following web address to complete an online version of the survey:
w w w .survevm onkev.com /s/nhbears

If you prefer to complete a paper copy, but have misplaced yours, extra copies are
available at your town hall.
If you have any questions or concerns please contact me at ivx23@wildcats.unh.edu or
603-991-9979.
Thank you for your time,
Jaclyn Comeau
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APPENDIX H. SURVEY DEMOGRAPHIC RESULTS

Total

Ordinance

Non-Ordinance

Lincoln

Franconia

Gorham

Bartlett

Lancaster

G en d er (/i)
Male
Female

1,295

494

801

41

201

252

329

255

217

58.4
41.6

56.3
42.7

59.7
40.3

65.8
34.2

47.3
52.7

61.9
38.1

53.5
52.7

60.4

68.2
31.8

R a ce (n)
White
Hispanic
Asian
Native
American
African
American

1,270

484

786

41

198

245

324

250

211

98.4
0.2
0.2

97.9
0.2
0.0

98.7
0.1
0.3

97.6
0.0
0.0

98.0
0.0
0.0

98.0
0.4
0.0

97.9
0.3
0.6

100.0
0.0
0.0

98.6
0.0
0.0

1.1

1.9

0.6

2.4

2.0

1.6

0.6

0.0

1.4

0.2

0.0

0.3

0.0

0.0

0.0

0.6

0.0

0.0

1,323

819

504

43

204

257

339

257

223

20.1
29.0

21.4
30.2
48.4

19.3
28.2

7.0
32.6
60.5

14.2
30.4
55.4

29.6
29.6
40.9

16.5
27.4
56.1

20.2
30.7
49.0

22.4
26.5
51.1

A ge C ondensed

39.6

W hitefield

(«)
18-49
50-59
>60
Second H om e (n)
Y es
No
M on th s at
A d d ress
C on d ensed ( n )
<1-6
>6

50.9

52.5

1,328

505

823

43

204

258

224

11.5
88.5

10.7

16.3

15.7

258
7.4

341

11.0
89.0

11.7

9.7

10.3

89.3

83.7

84.3

92.6

88.3

90.3

89.7

156

62

94

8

36

18

42

28

24

28.9
71.1

27.4

29.8
70.2

12.5
87.5

22.2

44.4

77.8

55.6

23.8
76.2

42.9
57.1

25.0
75.0

72.6

Table H-2. Distribution of property sizes, years lived at mailing address, and property distance from town center in ordinance
and non-ordinance towns and each study town (percent). Significant differences (p <0.05) between ordinance and non
ordinance towns are indicated by *.
Total

Ordinance

NonOrdinance

Lincoln

Franconia

Gorham

Bartlett

Lancaster

Whitefield

1,327

504

823

43

206

255

343

258

222

<1 acre

43.3

48.2

40.2

79.1

19.4

66.3

41.4

45.7

32.0

1-5 acres

36.6

26.7

26.5

9.3

52.4

28.6

42.7

25.2

38.3

6-40 acres

10.2

9.1

10.8

7.0

17.0

3.1

8.2

11.2

14.4

>40 acres

10.0

6.0*

12.5*

4.7

11.2

2.0

6.7

17.8

15.3

Years at Address
Condensed (n)

1,332

507

825

43

206

258

343

259

223

<1-5 yrs

15.9

15.8

16.2

9.3

14.6

17.8

13.4

22.4

13.0

6-15 yrs

36.5

35.7

37.0

30.2

41.3

32.2

43.4

27.0

38.6

>15 yrs

47.5

48.5

46.9

60.5

44.2

50.0

43.2

50.6

48.4

Distancefrom
Town Center
Condensed (n)

1,327

504

823

42

206

256

341

259

223

<1 mile

38.6

39.9

37.8

57.1

28.2

46.5

23.8

51.0

44.0

1-5 miles

40.6

44.3

38.4

38.1

56.8

25.2

52.5

25.1

32.3

>5 miles

20.8

15.9*

23.8*

4.8

15.0

18.4

23.8

23.9

23.8

Property Size
Collapsed (n)

Table H-3. Income and education distribution of respondents in ordinance and non-ordinance towns and each study town
(percent).

Income
Collapsed(n)
<$10-19,999
$20-39,999
$40-69,999
$70-99,999
$100-129,999
>$130,000
Education
Collapsed (n)
<HS/GED
Some college
/A. S./Trade
School
B.A./B.S.
Grad degree
Hunted bears (n)
Yes

Total

Ordinance

NonOrdinance

Lincoln

Franconia

Gorham

Bartlett

Lancaster

Whitefield

1,120

425

695

36

164

225

296

213

186

9.7
18.6
32.9
18.0
10.6
10.3

8.2
20.5
32.7
15.3
12.9
10.4

10.7
17.4
33.0
19.6
9.2
10.2

8.3
19.4
36.1
11.1
19.4
5.6

6.7
15.2
30.5
16.5
12.8
18.3

9.3
24.4
33.8
15.1
12.0
5.3

8.8
16.9
30.1
23.0
9.8
11.5

10.8
16.4
31.9
18.8
9.9
12.2

13.4
19.4
38.7
15.1
7.5
5.9

1,310

503

807

43

205

255

334

253

220

19.9

18.3

20.8

18.6

6.3

27.8

14.4

22.1

29.1

30.8

32.2

30.6

44.2

19.5

38.4

28.7

30.4

33.6

25.3
24.0

26.4
24.1

24.7
23.9

16.3
20.9

37.6
36.6

19.2
14.5

38.7
28.1

24.5
22.9

18.6
18.6

1,302
12.4

496
9.5*

806
14.3*

43
11.6

203
3.5

250
14.0

332
8.1

255
20.0

219
16.9

137

Table H-4. Percent of respondents in ordinance and non-ordinance towns and each study town that participate in outdoor
recreation and organizations.
Lincoln

Franconia

Gorham

Bartlett

Lancaster

Whitefield

503
36.6
65.5
16.1
34.2
48.7
13.1
10.7
44.1
45.3
4.0
32.4
48.3
15.7
5.6

NonOrdinance
810
36.5
66.1
18.5
32.4
49.1
12.7
9.8
38.5
44.7
3.2
23.6
48.5
18.4
6.9

43
39.5
69.8
20.9
41.9
55.8
14.0
7.0
58.1
53.5
4.7
37.2
62.8
11.6
2.3

206
28.2
70.9
5.8
22.3
50.5
5.3
2.9
60.2
51.5
4.9
36.4
47.6
24.8
3.4

254
42.9
60.5
23.6
42.5
46.1
19.3
17.7
28.7
39.0
3.2
28.4
46.5
9.1
7.9

332
33.7
73.2
11.5
26.5
51.2
7.8
3.0
56.3
53.6
5.4
33.7
46.7
18.7
6.6

260
37.7
58.1
23.9
35.8
49.2
15.8
15.8
27.3
38.5
2.7
19.6
53.9
17.7
8.9

218
39.5
65.0
22.9
37.2
45.9
16.5
12.8
24.8
38.5
0.5
12.8
45.0
18.8
5.1

487
17.1
13.6
13.4
26.5
14.6
16.2
40.5

795
17.4
14.3
15.2
28.4
13.6
19.4
39.9

41
14.6
17.1
12.2
34.2
12.2
19.5
43.9

199
11.1
20.1
24.1
29.2
21.6
17.1
32.2

246
22.4
7.7
4.9
23.1
9.3
15.0
46.6

323
13.0
17.7
16.4
37.2
19.2
15.5
38.1

257
21.4
13.6
15.6
25.7
12.5
21.4
37.7

214
19.2
10.2
13.0
18.6
6.5
22.8
45.1

Total

Ordinance

Recreation (ft)
Camp
Hike
Hunt
Fish
Birding
Snowmobile
ATV
Ski
Snowshoe
Climb
Bike
Boat
Other
None

1,313
36.5
65.9
17.6
33.1
49.0
12.9
10.1
40.7
44.9
3.5
27.0
48.4
17.4
6.4

Organization (ft)
Hunting/Fishing
Wildlife Cons.
Land Cons.
Outdoor Rec.
Environ. Ed.
Other
None

1,327
17.3
14.0
14.5
27.7
14.0
18.0
40.2

